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HOW TO METER 
SLURRIES 
ACCURATELY 


Few pumping jobs present more complex problems 
than the accurate metering of slurries. Since they 
are often abrasive, slurries can make the selection 
of pump parts extremely difficult. Minute particles 
settling out in the packing can score a plunger be- 
yond usefulness in minutes. And viscous, tacky 
slurries can limit ball check freedom and reduce 
accuracy. But even the toughest slurries can be 
metered accurately ... by adhering to good slurry 
handling practice, and by choosing the right pump 
for the job. 


Keep Slurries In Suspension 


Several practices that have proved valuable in this dif- 
ficult service are aimed at keeping the solids in suspen- 
sion. Suction and discharge lines should be as short as 
possible. The supply tank should always be well agi- 
tated. And if packed plunger pumps are used, stroking 
speed should be held between 45 and 75 rpm to minimize 
settling. 





Standard Motor Driven Controlled Volume Pump 


Choosing The Right Pump 


Controlled volume pumps are manufactured in a suffi- 
cient variety of designs to provide a full range of de- 
sired characteristics for slurry service. An economy 
pump such as Milton Roy’s H20® can handle slurries 
up to 5% by weight. Standard motor driven pumps, 
with minor modification, can handle much denser 
slurries. And the new ODS (Oliver Diaphragm Slurry* ) 
controiled volume pump can easily manage slurries 
containing up to 60% solids by weight. 


Packed Plunger Pumps 


Because the entire liquid end of a packed plunger pump 
is in intimate contact with the slurry, considerable at- 
tention must be paid to materials selection. Ball checks 
and plunger should be as hard as possible, and seats 
should be relatively soft. Balls are usually made of 
Hastelloy D, 440 stainless, or ceramic, while 316 stain- 
less is standard for the seats. The plunger must be 
extremely hard, and high strength sintered alumina is 
generally recommended. 

Proper packing maintenance in slurry service de- 
mands that packing be flushed out continuously. An 
internal flush, continuously bleeding a small amount of 
liquid along the plunger, is the most common. Danger- 
ous liquids may require an external flush arrangement. 
Liquid is continuously fed in on one side of the lantern 
ring, drawn around the plunger, and carried away from 
the other side. 


ELECTRIC PROBE 
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The ODS 
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Capable of pumping 180 gph of the densest slurries at 
accuracies of + 2% against pressures up to 90 psi, the 
ODS has no plunger, no packing. It is based on the 
Oliver Diaphragm Slurry pump design principle which 
consists of two opposed chambers separated by a slack 
diaphragm. A three-way solenoid alternately pressur- 
izes and bleeds air from the upper chamber. With the 
upper chamber at atmospheric pressure, the suction 
head forces slurry into the lower chamber. Then, when 
the upper chamber is pressurized, the diaphragm forces 
the slurry out through the specially designed ball check 
valves. 


Problem Slurries 


Yes, slurries can be metered accurately. And the best 
proof of this claim is the thousand or more Milton Roy 
pumps successfully metering slurries in the field. The 
list includes such problem liquids as an 80% coal 
slurry, a 45% suspension of lead peroxide in butyl 
phthalate, 15 to 20% diatomaceous earth slurries, finely 
divided nickel catalytic suspensions, gold ore slurries, 
and even a 55% by weight powdered aluminum suspen- 
sion. Some of these materials are so thick that they 





*Manufactured under exclusive license granted by Dorr-Oliver Inc. can support the weight of a screwdriver. 





If precision metering of slurries is one of your problems, 
look again to Milton Roy’s 25 years of experience for your 
most economical solutions. Write for a general introduction 
to controlled volume pumping given in Catalog 553-1, 
Milton Roy Company, 1300 East Mermaid Lane, Phila. 18, Pa. 


CHEMICAL INSTRUMENTATION SYSTEMS 


Controlled Volume Pumps * Quantichem Analyzers * Chemical Feed Systems 
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| WAS A 
TEENAGE 
FLOWMETER 
CLEANER 


ECE 


At the kennel they said I’d come to no good. 
After all, what careers were open to a dog born with 
bottlebrushes instead of forepaws? And then a kindly 
instrument engineer stepped into my life. He saw me 
not as a pointless cur, but as a first class meter cleaner. 

How proud I was with my shiny badge, bucket 
and bright yellow helmet. Each morning I sat by as 
my crew dropped a flowmeter out of the line. Then, 
a quick dip in detergent, and into the meter I jumped, 
forebrushes swinging. They were happy days, in 
spite of the inevitable tight spots. Many’s the venturi 
I’ve squeezed through, and I carry the scars of any 
number of disgruntled orifices. 

Then, doomsday! One afternoon, while chasing 
a cat around a reactor, I overheard some talk about a 








new magnetic flowmeter on its way from Fischer & 
Porter . . . without restrictions. No cunning crevices 
. no rotors ... no plates . . . no place for dirt to 
collect. I slunk away defeated, pausing only to cry 
at the feet of my kindly instrument engineer. 
Meter cleaners of the world ... UNITE! Every 
day Fischer & Porter turns out more of these new 
meters that can measure tougher liquids, with lower 
and lower conductivities. They’re already down to 
one micromho per centimeter . . . less than distilled 
water. Your job may be next. If you don’t believe 
me, ask for your copy of Catalog 10D1416. Write 
Fischer & Porter Company, 569 County Line Road, 
Hatboro, Pa. In Canada, write Fischer & Porter 
(Canada) Ltd., 2700 Jane Street, Toronto, Ontario. 


a —) FISCHER & PORTER COMPANY COMPLETE PROCESS INSTRUMENTATION 
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At this moment K&M precision valves are on-stream in some of the “hottest” lines in 
the country. It is their job to keep a sure and steady hand on the flow of radioactive fluids 
in shipboard and land-based installations. It is K&M’s job to make certain that each of 
these valves meets the exacting specifications for this most critical service. To do it, K&M 
uses radiographic inspection, high-temperature helium leak testing ard more than eight 
hundred separate dimensional check-outs. You, too, can benefit from K&M’s unfailingly 
high standards of quality and craftsmanship the very next time you consider the purchase 


of a valve for fluid control. The thing to remember is the name: Kieley & Mueller, Inc. 


KIELEY & MUELLER, INCORPORATED 


diaphragm control valves 





Our 79th Year a Oldest Pressure and Level Control Valve Manufacturer 
nee & 64 Genung Street, Middletown, New York 
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FROM HAYS— 


A truly 
Universa 
Recorder 


With the new Hays Universal Re- 
corder you get a flexibility unknown 
in previous instruments. Now, 
through use of this one 4-pen re- 
corder measuring only 16” x 1914’, 
shown above with its standard com- 
ponents, you can develop an almost 
infinite number of recorder combi- 
nations. 

The secrets of the flexibility of the 
Hays Universal Recorder are ‘‘ quad- 
rant construction” and the basic 
receiving units developed for incor- 
poration into the recorder. For 
example, the two new electronic re- 
ceivers: 

1. A differential transformer type 
receiver used in conjunction with 
Hays standard transmitters for 
pressure, temperature, flow, liquid 
level, or other customer specified 
input motion. 
2. A slide wire electronic type re- 
ceiver used in A-C resistance 
bridge measurement and D-C po- 
tentiometer circuitry for measure- 
ment of oxygen, %CO., % Hy- 
drogen, pH, resistance bulb, and 
potentiometer applications. 





@ Provides continuous re- 
cord of four variables on one 
chart; plus, in many cases, 
an additional integrator, 
pneumatic controller or 
transmitter. 


@ Accepts either linear or 
non-linear signals and re- 
cords all four records on a 
linear chart. 


@ Provides record of flow, 
Jo O2, GH? liquid level, pres- 
sure, temperature, position, 
pH, integration, many 
others. 








Both electronic receiver units uti- 
lize a cam which allows them to 
correct for non-linearity of input 
signals. This means that the chart 
can be used to accommodate 4 non- 
linear input signals on a linear chart. 


Direct receiver units, shown above, 
are also provided for pressure, tem- 
perature, and pneumatic signals. 
Two of these units may be mount- 
ed in one quadrant. 

An integrater or a pneumatic 
transmitter or controller may also 
be mounted in one quadrant of the 
instrument. Therefore, in applica- 
tions involving direct receivers, it is 
possible for this one instrument to 
provide four continuous records plus 
integration, or four continuous rec- 
ords plus a pneumatic transmitter 
or controller. 

Inputs acceptable are: A-C resist- 
ance bridge and battery less D-C 
potentiometer, high and low imped- 
ance applications with + 0.25% ac- 
curacy. 

The uses of this new recorder in 
solving your instrumentation prob- 
lems are limited only by your own 
ingenuity . . . this advertisement 
can only begin to suggest possible 
applications. For further information 
on this versatile new instrument write 
for Bulletin 58-B771. 


CORPORATION 





MICHIGAN CITY 46,IND. 
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Honeywell control valves are available 


for a wide range of flows 


Whether your process flow is a trickle or a 
torrent, there’s a Honeywell automatic 
control valve to meet your requirements. 
The Honeywell valve illustrated—Series 
800, Type 14 Low Flow—is designed to 
control small process flows. For each body 
size, there are interchangeable reduced plug and seat 
ring combinations . . . with flow coefficients ranging 
from Cv 0.33 to 8.2. Ultra-low flow plugs are available 
with Cv’s as small as 0.01. 





For small or large flows . . . or other process flow con- 
ditions . . . Honeywell valves are available in a variety 
of types and sizes. When you need control valves. . 
contact your local Honeywell field engineer. Write for 
new Catalog C800-1. 


MINNEAPOLIS-HONEYWELL, Fort Washington, Pa. 


Honeywell 
Faas ian Coutiol 
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for economical remote recording of temperature... 


nenw FAGAN TC POWRLOG! 


(THERMOCOUPLE) 
LOW first cost 
LOW maintenance cost | 
LOW parts inventory cost 
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UNIQUE CONSTRUCTION same 
amplifier used for all temperature 
applications by simply changing 
plug-in input box. 
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UP TO FOUR different variables 
may be recorded on the same chart. 


ACCURATE—PowrLog’s resolution 
is 0.1% of full scale, overall instru- 
ment accuracy—0.5%. 


FAST—with pen driveshaft torque 
of 45 in./lb., PowrLog achieves full 
scale pen deflection in 2 seconds. 


STABILITY ASSURED —simple ad- 
justment balances gain to resolution, 
no hunting or dead band problems. 








The Hagan model TC (thermocouple) PowrLog The net result is the reduction of maintenance 


receiver provides low cost remote measurement 
and/or control of temperatures with a high degree 
of accuracy. The system consists of an amplifier, 
drive motor and gear train as the basic unit. 
Associated with this basic unit are a series of plug- 
in input boxes, one for each type of measurement. 
Every component part has been selected for reli- 
ability, accuracy and long wear characteristics. 


HAGA 


costs and problems to a new low. 

Since the same high-gain AC amplifier is used in 
all applications, parts stocking problems are elimi- 
nated, with consequent savings in inventory costs. 

Write for descriptive bulletin, or ask a Hagan 
engineer to explain the many specific advantages 
of the new PowrLog for temperature measurement 
and other applications. 


CHEMICALS & 
CONTROLS, INC. 


DIVISIONS: CALGON COMPANY, HALL LABORATORIES 


HAGAN BUILDING, PITTSBURGH 3SO, PA. 
In Canada: Hagan Corporation (Canada) Limited, Toronto 
European Division: Via Flumendosa No. 13, Milano, Italy 
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WHAT’S NEW 
IN THE 


Capital Spending Spree 


Who’s Spending What 


What They’re Buying 


R&D Windfall 


Particulars on the Spending Spree 
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INDUSTRY —_ 


Capital spending on new plants and equipment is on a definite—and 
steady—upswing, according to a recent McGraw-Hill capital spend- 
ing survey. Business plans to spend $34.2 billion on new plants and 
equipment in 1959, topping 1958 figures by 7%; plans for 1960 
already call for even higher capital outlays. And preliminary plans 
for 1961-62 are nearly on a level with those for 1959-60. 


Electric and Gas Utilities will account for the largest chunk of all- 
industries capital spending in 1959, laying out $6.2 billion dollars this 
year and sticking close to a $6 billion figure through 1962. Next in 
line is the Petroleum Industry, putting out $5.3 billion this year, 
with plans to climb to $5.6 billion by ’62. In the manufacturing in- 
dustries, Chemicals leads the group, planning to spend $1.3 billion, 
increasing its 1958 outlay by 5%. Spending less than Chemicals, but 
showing a far greater percentage growth over last year’s spending 
are such industries as Rubber, which will spend $165 million in 
1959, 23% more than in ’58; Textiles, soending $321 million this year, 
an 11% increase over last year; Stone, Clay and Glass, spending $498 
million in 59, a 25% gain over ’58; Pulp and Paper will spend $636 
million, topping the ’58 figure by 10%. 


U. S. Industries are in the market for modernization. Beginning this 
year and continuing through the high-spending years to 1962, manu- 
facturers will put 65% of their capital outlays into modernization. 
Last summer, the McGraw-Hill Department of Economics deter- 
mined that it would cost $35 billion to replace all facilities that manu- 
facturers consider obsolete. Industry plans to spend $27 billion on 
this job in the next four years. 


In line with the trend to expansion and modernization, there will be 
a dramatic rise in research and development spending, even though 
this area of spending was one of the few which did not suffer during 
the recession. In 1958, $8.2 billion went to R&D; in 1959, the figure 
will rise to $9 billion, and in 1962 it will soar to $10.6 billion or better. 
Sampling industry’s R&D spending in ’59 shows that the Professional 
and Scientific Instrument Industry will spend $353.7 million; Chem- 
ical and Allied Products, $637.6 million; Petroleum Products, $295.5 
million. And the giant among the giants, Aircraft and Parts, putting 
$3.3 billion into R&D in ’59. 


Breaking down the heady figures given above, here’s where some 
of the R&D dollar is going at present: 

Westinghouse will spend $2 million on developing their revolutionary 
method of “growing” germanium crystals as thin, uniform, flat 


(Please turn to page 11) 













































































14th Annual ISA 


INSTRUMENT - AUTOMATION 


CONFERENCE and EXHIBIT (International) 


INTERNATIONAL AMPHITHEATRE - CHICAGO 
September 21-25, 1959 


This is the Industry Show for instrumentation. . . 
Make YOUR plans to take part NOW... 


either as an exhibitor or participant in the integrated series of technical 
sessions, workshops and clinics covering all phases of this vital technology 


For conference program or other information, contact: 
For exhibit information, contact: William H. Kushnick, Executive Director 
Fred J. Tabery, Exhibit Manager Instrument Society of America 
3443 So. Hill Street, Los Angeles 7, California 


313 Sixth Avenue, Pittsburgh, Pennsylvania 
Richmond 9-1091 


ATlantic 1-3171 
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WHAT’S NEW IN THE INDUSTRY (Con’t from page 9) 


Instrument Rental 


Radioactive Gold Mine 


Sectional Journal of Research 


June 1959 





ribbons instead of round ingots. The method may lead to outer- 
space electronic equipment 1,000 times smaller and lighter than any- 
thing now in existence. 

Philco Corp. will spend $40 million this year in research, engineering 
and development, much of it in connection with defense contracts. 
Ampex Corp., manufacturers of magnetic tape recording equipment 


will spend $3.9 million in R&D... Monsanto budgets “in excess of 
$25 million” . . . Texas Instruments increases its R&D budget 40% 
over last year .. . Minnesota Mining & Manufacturing steps up re- 


search in organic chemistry, polymer chemistry, solid state physics 
and thermoelectricity. 

And the big news in R&D: all the way down the line, companies 
plan to step up non-military R&D outlays. 


General Electric has announced its entry into a brand new market 
geared to one of the fastest growing needs in American industry. 
GE has established a pool of 13,000 instruments for loan to business, 
industry and individuals in the first large-scale nationwide rental 
program of this kind. Organized through the company’s cross-country 
network of service shops, the new program provides instruments for 
more than 70 different kinds of measurement—many of them in- 
dispensable to critical manufacturing or laboratory processes. 

Mid-Eastern Electronics, Springfield, N. J., has announced a new 
plan whereby its customers may lease equipment, with an option to 
buy after a year, at only 10% of the normal purchase price. (For 
more on equipment leasing, see Industry Notes, page 97, May ISAJ.) 


The National Industrial Conference Board has released a preliminary 
report on the economic advantages of industrial applications of radio- 
isotopes. A large number of case examples showed an appreciable 
annual return on investment through use of radioisotopes. The 
petroleum industry gained greatest benefits, followed closely by the 
chemical and allied products industries, with major benefits also 
reported by the tobacco, rubber, paper and paper products industries. 
A large petroleum company spent $2,400 annually on catalyst circu- 
lation meters and was able to produce $2 million worth more of 
gasoline annually with no increase in production costs ... a paper 
company saved $193,000 annually through the use of beta gages... 
a manufacturer of pressure vessels, boilers, etc., did his radiography 
work with artificial isotopes at an annual savings of $100,000. 


The Journal of Research, published by the National Bureau of Stand- 
ards, will be published in four sections, available separately, begin- 
ning in July, 1959. Section C, “Engineering and Instrumentation,” 
will be issued quarterly, with an annual subscription rate of $2.25. 
This section will include many of the new developments in instru- 
mentation resulting from the Bureau’s work in physical measure- 
ment, data processing, and development of test methods. Other sec- 
tions of the Journal of Research will be Section A, Physics and 
Chemistry; B, Mathematics and Mathematical Physics; and D, Radio 
Propagation. 


1] 








Varian 


STRIP 
CHART 


Recorders 


ve. 


Unique combination of 
performance, size and price 


OVER 1000 TIMES AS SENSITIVE as galva- 
nometer recorders... and Varian’s null- 
balance potentiometer needs no power 
from the source being measured. Rugged, 
stable mechanism allows ink or inkless 
recording—easy-to-read rectilinear chart— 
source impedances of up to 100,000 ohms. 


LESS THAN HALF AS WIDE as a standard 
19-inch rack. Two Varian G-11A’s mount 
side by side on a rack panel 10% inches 
high. Or as a portable, the G-11A is an 
easy-to-handle 15 pounds. The G-10 sits 
on less than one square foot; its horizon- 
tal chart is handy for jotting notes. 


MORE VERSATILE AND ADAPTABLE than 
any similar recorder — adjustable zero, 
adjustable span (from 9 to 100 mv on the 
G-11A), multiple chart speeds (up to four 
an the G-11A), and plug-in input chassis 
for different recording requirements. 


PRICES THAT BEGIN AT $365 for the G-10 
and $470 for the G-11A. Because un- 
needed performance costs money, Varian 
has intentionally designed for 1% limit 
of error and 1-second balancing time. 
Thus, Varian provides needed rugged- 
ness, dependability and operating fea- 
tures at moderate cost. 


FOR COMPLETE SPECS. AND STANDARD 
OPTIONS, WRITE INSTRUMENT DIVISION. 


oe 










AN associates 
LTO 37, CALIFORNIA 
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* Why We Must Automate 


Excerpts from the address by 
J. E. Trainer, executive vice 
president, The Firestone Tire & 
Rubber Company, to the Second 
ISA Rubber & Plastics Symposi- 
um, Akron, Ohio, October 1958. 


All of us are aware of the great sci- 
entific advances made since the Sec- 
ond World War. I know, too, of the 
part played in these advances by this 
Society. Speaking for industry, I as- 
sure you we will look closely for signs 
of what is coming down the pike. And 
we will prepare ourselves for it, so 
that we can give the general public 
the ultimate results of your progress 
—pbetter products through more eff- 
cient manufacture. 

Since you are engaged in instru- 
mentation, and my industry puts your 
products to good use, I want to speak 
of a subject in which we all have a 
very deep interest — the necessity for 
automation. For there are three pow- 
erful forces now demanding of us a 
rapid change from mechanization to 
automation. 

It is apparent, too, that the wide- 
spread belief that everything in auto- 
mation has been accomplished is ri- 
diculous; the field is so big, the pos- 
sibilities so great, that even to contem- 
plate the end of automation now, is 
to deny its beginning —for that is 
essentially where we stand today. 


|. The International Race 


One of the most compelling of 
these three forces pushing us rapidly 
toward automation, is the life-or-death 
necessity for this country to stay out 
in front in the international race for 
technological and scientific suprem- 
acy. This fact is so obvious that I 
cannot imagine anyone denying it — 
even the strongest opponents of auto- 
mation. 

This race is on two parallel courses: 
first, toward sheer scientific suprem- 
acy and technological know-how so 
that in a military sense, no one will 
dare attack us because of their fear 
of our retaliatory power. The second 
course is fundamentally economic. The 
enemies of the free world want to 
bleed us white economically in two 
ways: 1. by making us spend enormous 
sums on a defense which they hope 


will be inferior to their own; and 2. by 
outproducing us in quantity and in 
cost, so that in time, they can capture 
the world markets that today keep 
many wheels turning in American in- 
dustry. 

When and if that ever happens, 
the collapse of our free, competitive 
enterprise system, under democracy, is 
imminent. The enormous threat in all 
this is that the free world’s enemies 
can win this race unless we outrun 
them. 

This fact alone should compel us 
to extend our knowledge with all pos- 
sible speed; and with all possible speed 
to implement, in a practical way, the 
results of our findings. 


2. Better Goods for More People 
With Fewer Workers 


The second force pushing our in- 
dustry toward automation is planning 
for tomorrow's America. Such plans 
are based on various projections: the 
known improvement in our living 
standard; an increase in our popula- 
tion; and third, a calculation of the 
goods and services that will be needed 
for our future. 

By 1975, the population of the 
United States will be about 220 mil- 
lion. If our living standard is to con- 
tinue to improve at its present rate, 
we must almost double our present 
output of goods and services. But— 
and this is an important point—by 
1975 the working force of this coun- 
try will have increased only about 
one third! In other words, we will 
need twice as much as we need now 
and we will have only one-third more 
people to furnish it. 

Where is it going to come from? 
Who is going to supply it? There is 
but one answer: increased productiv- 
ity. And that, in most instances, will 
have to be brought about through 
automation. 

I could cite many more powerful 
pressures that are compelling our in- 
dustry to automate: there is the matter 
of reducing costs to expand markets; 
there is the ever-present challenge to 
improve quality to meet and, wher- 
ever possible, to surpass competition. 


3. New Frontiers for Knowledge 


But reference to one more force 
must be made—so basic and so im- 
portant that to leave it unmentioned 
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/2 OFFER 


1542 & 1544 SERIES 
DOMOTOR POWERED 
ACTUATORS 


Two types, “Direct 
Thrust” (illustrated) 
or “Lever” units are 
available for any ap- 
plication requiring 
accurate positioning 
in response to a pneu- 
matic signal, such as 
butterfly valves, 
dampers, turbines 
and engine governors. 
Guaranteed position- 
ing accuracy of better 
than 0.001” per inch 
of stroke over the 
complete range of 
piston travel is com- 
bined with a smooth 
operating action that 
provides an accurate, 
stable output force. 


Write for Bulletin 1236-ST 
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Your choice OF ADVANCED DESIGNS 


WITH MORE PRECISE POSITIONING AND 





600 SERIES 
STROKE POSITIONING 
ACTUATORS 


Offered primarily for 
the control of variable 
speed drives, rheo- 
stats, pumps and 
cams, as well as con- 
trol valves, with 
strokes up to 6 inches 
and forces up to 2510 
pounds of thrust. 
Compact and rugged, 
for easy mounting on 
existing equipment. 
May be operated from 
a standard 3-15 psi 
instrument signal, 
with a positional ac- 
curacy within 0.001” 
per inch of stroke. 














10,000 SERIES 


PNEUMATIC-HYDRAULIC 


ACTUATORS 


For valves requiring 
strokes to 6 inches 
and thrusts to 100,000 
Ibs. Furnished on 
body assemblies 
where process condi- 
tions require very fine 
valve response, hi- 
speed and stability. 
Operate on 1500 psi 
oil supply system 
from any common in- 
strument air signal. 


THE ANNIN COMPANY 











20,000 SERIES 
ELECTRO-HYDRAULIC 
ACTUATORS 


Provide a means of 
converting an electri- 
cal signal to a power- 
ful hydraulic position- 
ing force, where high 
speed of response 
and stable operation 
are required under 
extreme conditions of 
pressure differentials, 
high velocities and 
large volume loads. 


- 





1040 S. Vail Avenue, Montebello, California 
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TOGGLE ACTUATORS 


For process requirements where the un- 
balanced forces are extremely high, or 
where large through-puts are required. 
Three types are offered: pneumatic 
positioning, pneumatic on-off, and 
manual control, all embodying the tog- 
gle actuator; or a manual control ar- 
rangement can be combined with the 
pneumatic Positioning or on-off toggle 
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STATHAM P285TC 
| Oil-Damped Pressure 
Transducer 


This new, extremely rugged 
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1 oil-damped miniature {| 
' pressure transducer ' 
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1 Measures pressures ' 
| from 0-50 to 0-1000 psi } 
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of the world’s leading auto 
1 manufacturers, this rugged ; 
' 


Write to Dept. ISA-604-1 
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OUTLIVES 
ENGINE 


AFTER 
ENGINE 





STATHAM P10 
Pressure Transducer 


. — ! 
In automatic transmission , 
pressure tests run by one 


pressure transducer j 
has outlived engine after | 
engine throughout more {| 

than two years of : 
24-hour-a-day 
test operation. 
Built to stand rough 
handling and mechanical 
overload in many 1 
applications, the ! 
P10 affords the accuracy, } 
reliability and infinite 
resolution of 

an unbonded strain 

gage instrument. 


STATHAM INSTRUMENTS, INC. 
12401 West Olympic Boulevard 
Los Angeles 64, California 
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would be to overlook what is, in my 
opinion, the most powerful pressure 
of all. That is, the constantly expand- 
ing horizons of scientific knowledge. 
The dynamics of this knowledge are 
beyond the comprehension of any man. 
The multi-megaton bomb is, in reality, 
a firecracker compared to it. 

The force of knowledge is irresisti- 
ble: it can never be penned up for 
any length of time. In the very nature 
of things, it must be and will be re- 
leased and put to use. Our ever ex- 
panding scientific know-how will find 
its way—despite everything—into use- 
ful channels. And one of these will 
be—for it is already— industry. 

So, three principal forces—the ab- 
solute necessity for self-preservation 
in the face of the threat of national 
destruction; the basic need for in- 
creased productivity to maintain the 
normal upward rate in our standard 
of living; and the nature of knowledge 
and its dynamic characteristics—-these 
forces impel us toward automation, 
wherever possible, as fast as possible. 
The only question, then, is one of 
time. 


Fallacies About Automation 


As time passes, and automation 
finds its way into various businesses 
and industries, what will be its ef- 
fect in the ranks of labor, in indus- 
try, and within the country as a whole? 

The greatest fear—the fear most 
frequently expressed both within and 
outside labor—is that of wide displace- 
ment of the labor force. That wide- 
spread unemployment will take place 
is the belief of many sincere, thought- 
ful people. Some employers believe 
it: none 2re unconcerned about it. I, 
for one, am concerned. But I am not 
worried, because I know what the rec- 
ords show. 

In the past, fears have always been 
present when technology improved our 
methods of doing things. The cry has 
been that the machine will replace the 
man: man is supposed to become sud- 
denly obsolete. But that has never hap- 
pened. 

Yes, as a means of giving light, the 
candle itself did become almost imme- 
diately obsolete when Edison invented 
the electric lamp. And many candle 
makers were displaced as a result of 
this wonderful invention. But I think 
it is safe to assume that many were 
taken on by other industries, including 
the electric lamp industry. And in the 
place of the candle industry, grew one 
of the greatest industries in the world. 
The wonderful thing about all this, is 
that we still have candle makers—but 


(Please turn to page 16) 


ISA Journal 








PARTS /BILLION 


detection of gases and vapors in air or process streams 


It's feasible now with 


18 SEBS 





... the M-S-A® BILLION-AIRE* ANALYZER 
continuously indicates and records contaminants listed above 
in the range of parts per billion to parts per million 


PRINCIPLE OF OPERATION 

For all of the above listed applications except oxygen meas- 
urement, the gas of interest is converted to an aerosol before 
introduction into the measuring system. 

The M-S-A Billion-Aire measures electrically, in a spe- 
cially designed ionization chamber, any decrease in the con- 
ductivity of the treated gas samples caused by removal of 
ions by the particulate. A radioactive material (of a strength 
comparable to a luminous watch dial) in the chamber pro- 
duces continuous ionization. 


VERSATILITY 

As the name implies, the M-S-A Billion-Aire continuously 
measures traces of gases and vapors in the parts per billion 
range. We could rattle off a hundred and one uses for this 
unique ionization detection system if space permitted. Its 
scope of capabilities is extremely widespread. 

SELECTIVITY 

Various sensitizing techniques assure a wide range of selec- 
tivity. This new instrument already detects a substantial 
number of gases and vapors. The number increases as more 


and more new sensitizing techniques are introduced. 
*Trademark 


NSTRUMENT DIVE 


IUN . Mine Safety Appliances 
CIRCLE NO. 


new ionization instrument from MSA 


such acid gases as 
HCI HF -SO,-HCN-N,O, 
such alkaline gases as: 


ammonia ~ hydrazine ~ amines 


such halogenated hydrocarbons as 


carbon tetrachloride © trichloroethylene 


ethylene chloride - ethylene bromide 


and some insecticides 
and in addition: 


nickel carbonyl - tetra-ethyl lead 


and even oxygen in non-electro nepative pases 


ACCURACY 

Sustained accuracy of the M-S-A Billion-Aire is provided 
by use of a compensated detection system incorporating two 
similar ion chambers, One is supplied with reagent or con- 
verter. The other, with parallel flow of untreated sample gas. 
The response of the instrument is practically independent of 
flow rate. 


THE MSA INSTRUMENT SPECIALIST 
He has the facts. Over thirty years of delving and anticipa- 
tion in the field of gas analysis have helped our company 
prepare this man. Ask him for specific information on the 
M-S-A Billion-Aire. And write us for helpful literature. 
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A. M-S-A® LIRA Infrared Analyzer D. M-S-A® Gas Thermatron 
B. M-S-A® Inert Gas Analyzer E. M-S-A® Oxygen Indicator 
C. M-S-A® Combustible Gas Analyzer F. M-S-A® Water Vapor Recorder 
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MEASURE FLOW IN 
LARGE PIPELINES. 































You can measure flow in pipe- 
lines 2 inches and over conven- 
iently, economically, and with 
great accuracy by using an SK 
Bypass Rotameter. These Rotam- 
eters measure bypass flow (not 
static differential) and fluid rate 
of flow is read directly for ranges 
as low as 10% of maximum. 
They use two orifices—one in the 
main line and one in the bypass 
line—to provide a fixed ratio of 
flow through the bypass line. 
This bypass flow is directly pro- 
portional to main flow and rate 
of flow measuring accuracy is 
high. Further, the cost of a 
Bypass Rotameter is low com- 
pared with other types of flow 
measuring apparatus. 






































' SK Bypass Rotameter arranged SK Bypass Rotameter arranged 
for vertical downward flow. for vertical upward flow. 





SK Bypass Rotameters can be arranged for horizontal flow (see 
photo above) or for vertical flow up or down (see sketches). For 
complete details—including sizing data—request Bulletin 18B. 
We'll send it at once. 


Schuile and koertn ing COMPANY 


INSTRUMENT DIVISION 





2253 STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA. 
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today, almost all of them are skilled 
craftsmen and artisans. 

While we are on the electrical in- 
dustry, it is interesting to note that 
General Electric in 1954 estimated 
that their production would have to 
be doubled by 1964 and that, at that 
time, they would have available a 
working force only 11 percent greater 
than that of 1954. How will the needed 
extra production be brought about? 
And by whom? 

Thus, there are countless actual 
cases in which better ways of doing 
things have been introduced into in- 
dustry amid fears of widespread un- 
employment. And out of this intro- 
duction, great new industries arose— 
employing thousands more workers 
under new methods. 

Take the telephone company, for 
instance: the installation of dial tele- 
phones and the necessary electronic 
equipment would, some thought, cut 
down the number of telephone opera- 
tors needed. Yet, between 1940 and 
1950, while the transition from one 
kind of equipment was made to the 
newer kind—and quite rapidly—there 
was an increase of 159,000, or 78 per- 
cent, in the number of telephone op- 
erators. 

The automobile industry too, even 
with its great use of automatic equip- 
ment, still had an increase of more 
than 100 percent in workers between 
1941 and 1955. And in the 15 year 
period between 1940 and 1955, in the 
field of manufacturing, employment 
rose 73 percent while the population 
of the country went up only 22 per- 
cent. 

The findings of a study made by the 
National Association of Manufacturers 
a few years ago, stated the matter 
very clearly. It said, those who take a 
stand against automation base many 
of their arguments—including that of 
great unemployment—on a false prem- 
ise: that our society has only a fixed 
number of things to be done, or a 
limited number of products and serv- 
ices that it can use. Therefore, it is 
argued, any productive power in ex- 
cess of the amount needed to care for 
this demand must inevitably be left 
idle. The fallacy in this line of thought 
is clear to anyone who has merely 
skimmed through a book on indus- 
trial or economic history. 


Automation and Industry 


What effect will automation have 
on industry as a whole—or that part 
of it which is susceptible to automa- 
tion? 

This question may be answered at 
great length—or briefly. 
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new symbol 
for 


systems 


In five years of operation, Consolidated Systems has climbed from less than one-quarter million to 
over eight million dollars in custom-engineered systems for dynamic and static testing, chemical 
analysis, industrial control, and high-speed analog and digital data processing. This unprecedented 
growth in specialized systems (including missile ground support and cryogenics) is proof of quality 
— of performance — and of customer satisfaction. Over 500 systems have been designed, manu- 
factured, and installed. These are operating systems producing data where time is critical and 
performance is paramount. Read about them in Bulletin CEC 1304-X51. 


CONSOLIDATED SYSTEMS 


1500 So. Shamrock Ave., Monrovia, California 
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DEKORON METL-COR 
MULTIPLE TUBE HARNESS 


cuts installation costs 
bends without distortion 


solves instrument line corrosion problems 


FLEXIBILITY—that’s the word for 

Dekoron Metl-Cor. It’s easy to handle, 
can meet any design requirement— 
and it’s highly corrosion resistant, too. 


FIRST, Metl-Cor’s exclusive Extru-Loc construction 
makes it easy to bend with no tube distortion. 


SECOND, the Metl-Cor design is flexible. You can specify 
Metl-Cor with core tubes in either copper or aluminum 
. in any standard or special OD or wall thickness 

. . With almost any number of tubes in each bundle. 


MOST IMPORTANT, no matter which type or size you 
specify—you get all the inherent cost-cutting savings 
and longer life that you pay for. AA-T511 


product SAMUEL MOORE & COMPANY 
DEKORON PRODUCTS DIVISION * MANTUA, OHIO 
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I will be brief. To a man who has, 
for some time, been interested in the 
product and its production, I expect 
that, with increasing automation, there 
will be reduced unit costs, increased 
supply, and uniform high quality. 

That, I believe, is the gist of what 
automation means to industry. It means 
many other things, of course. There 
will first have to be the availability of 
huge sums of money in order to auto- 
mate. And even prior to that, there will 
have to be the decision to automate, 
to what extent and when. But funda- 
mentally, the results of the process 
will be more products of higher qual- 
ity at lower costs. 

What this means to the general 
public—of which labor and manage- 
ment is a large segment—seems to me 
to be quite obvious. Before Henry 
Ford figured out his first assembly 
line, even the one-car family was a 
rarity. Today, the two-car family is 
commonplace. That was achieved 
through improved production. 

Essentially, the same result has been 
brought about in many other indus- 
tries through improved production 
methods and facilities. Therefore. I 
feel it is correct to say that in the 
future, the results of automation will 
be the same as the results of mecha- 
nization in the past. There will be 
more and better things for more peo- 
ple to enjoy. 


An American Tradition 


That is not only the history of U'S. 
industry—it is essentially the history 
of our whole country. Constant im- 
provement, a steady rise in the stand- 
ard of living, more goods, more serv- 
ices, greater opportunities, new fields 
opened, new worlds to conquer and 
being conquered—these are the char- 
acteristics of a dynamic society. All 
together they spell—growth! 

If we are to maintain our rate of 
growth as a nation, we must seize the 
means to growth. And we should not. 
in my opinion, look upon this means 
as a necessary evil, something to be 
put up with or endured. To the con- 
trary, automation is the inevitable gate- 
way to a new industrial era and to a 
richer and fuller life for everyone. 
And I am sure all of us, without any 
reservations, are in favor of that. 
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THESE FEATURES 


Make The BS&B 


"7 


TODAY’S OUTSTANDING 
VALVE IN ITS CLASS! 
















BS&B Super 70 Control Valves are 
widely used with instruments to control oe 
pressures, temperatures, liquid levels and 
flow. They efficiently handle gas, air, 
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vapor, steam or liquids in a wide variety an @ 
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of applications. Valve bodies are avail- j a 
able with either the patented clamp ring ZA} \i 
—float ring closures—up to 6004 ASA— 

or the conventional flanged-gasketed 4 
type closures in ratings up to 2500# ASA. % 
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DP Body w/clamp ring— DP Body w/flanged- SP Body w/clamp ring— SP Body w/flanged- 
float ring closure gasketed closure float ring closure gasketed closure 











































1. Direct, Reverse and Pressure Balanced 8. 2-Piece Forged Steel Clamp Ring 
VALVE BODIES AND pwn Me . 9. Type 303 Stainless Steel Packing 
2. Diaphragm Plate of Ductile Iron Follower 
INNER VALVES REVERSIBLE 3. Movided Diaphragm of Buna-N With 10. Heavy Duty Adjustable Bolted 
Nylon Inserts Construction 
WITHOUT ADDITIONAL PARTS 4. Pressed Carbon Steel Case 11. Teflon CVU, TA and GA Packing 
5. AIS! 303 Stainless Steel Stem 12. Solid Cast, Step-Type Design 
6. Tempered Steel Spring, Precision 13. Flanged-Gasketed Closure 
Calibrated To Within + 2% 14. Clamp Ring—Float Ring Closure 
7. Ductile Iron Yoke 15. High Capacity, Stable Flow Body 









For the location of your nearest BS&B Sales Office or 
Representative, consult your Chemical Engineering Cat- 
alog or Refinery Catalog. Or if you prefer, write directly 
to us for detailed information. 


Brack, Sivaits & Bryson, inc. 
Controls Division, Dept. 4-EH6 
7500 East 12th Street Kansas City 26, Missouri 





June 1959 CIRCLE NO. 17 ON PAGE 75 19 








THE MARK OF QUALITY 


COLMAN 





No need to wait... get 
Wheeleo 


icbniiiiiile with “‘field-proved’’ 


There’s no need to wait for new designs or hold up a 1. CONSTANT VOLTAGE SOURCE — proved in more than 

. “aa three years of field operation and available at no extra 
recorder purchase until you’re sure that the features cost. Silicon diodes eliminate batteries and standard cells. 
you’ve heard about really work. Wheelco potentio- 2. QUICK RANGE CHANGE —no soldering, just loosen 5 


screws to replace range change brackets. 


strip chart — have the features you want right now. S. PLUG-IN COMPONENTS — downtime is sharply reduced 
and repairs can be made without tying up equipment 


with Wheelco pioneered plug-in components. 


meter recorder controllers — whether circular or 


Why settle for less when Wheelco recorder controllers : ? : , 
4. ACCESSIBILITY — inspection, adjustment and cleaning 
offer you all these as standard — at no extra cost: of complete instruments are simplified. Swing-out design 


MM SERIES CONTROLLERS FOR PROPORTIONAL RESET AND RATE ACTION 











MMC CURRENT OUTPUT TYPE MMP POSITION TYPE 
Flexible in adaptation to final control elements . Can operate a valve, valve positioner or other 
including saturable reactors, electropneumatic : positioning device. Reset action is adjustable 
transducers, electrohydraulic transducers; as : from 0.6 to 100 repeats per minute, rate action 
well as other compatible electric systems. 4 from 0 to 5.5 minutes. 
aaa EEE Renae a memati 





MMD DURATION TYPE : MP PROPORTIONAL POSITIONER 


Regulates input by adjusting on-time of a con- Mounts in the instrument, provides proportional 
tactor on either electrical or fuel-fired installa- Bo control by modulating the position of final 
tions. Ideal when upsets are fast and recovery oA control element as a linear function of the value 
slow or when large and frequent. of the measured variable. 
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the recorders 


advanced design 





of principal elements on all Wheelco recorders permits 
fast adjustm " 
ast adjustment, chart change, etc. SERIES 2000 


5S. SIMPLE CHANGE OF BALANCING SPEEDS — changing a 
15-second recorder to a 2-second recorder requires re- ROUND CHART RECORDERS AND 


moving 3 steps of gearing. The two-phase balancing RECORDER CONTROLLERS 
motor remains the same for all speeds. 

ALSO FIELD-PROVED CONTROL FORMS WITH EXCLUSIVE are also self-contained, null-balancing po- 
MAGNETIC MODULATORS — Proportional rate and reset tentiometer instruments, the newest in the 
action on round and strip chart instruments offered by Wheelco line. Pen speeds are 1, 4, or 20 
MM series controllers of the current output, position, seconds at 60 cycles a-c. The 12-in. diameter 
or duration type. chart has a calibrated width of 454 in. In- 


strument accuracy is + 4 of 1% for all scale 
spans of pyrometric range. External control 
point setters are optional. All standard chart 
speeds are available; also a complete range of 
control forms including three-function type. 


SERIES 8000 
RECORDERS AND RECORDER CONTROLLERS 


Self-contained, null-balancing electronic instruments designed for long 
life and trouble-free service. Wide range of models provides for measure- 
ment, indication, control, and permanent recording of temperatures and 
(with transducers) other variables such as speed, strain, ph, and any other 
quantities that can be resolved into electrical signals. Multipoint recorders 
handle up to 24 points at speeds from 3 to 24 inches per hour. Multibank 
(scanner) setups permit recording 144 or more points. Shown at left is 
recorder controller with automatic reset in tamperproof cover. 
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Rounding out the Wheelco line 


q Wheelco 9000 Series multiswitch indicators 
enable rapid checking of temperatures at as 
many as 108 stations. More stations require 
only an additional switch housing cabinet. 


Circular scale 3000 Series indicators and > 
Indicating Controllers have large, bold, distant- 
reading scales and generally parallel construc- 
tion of 2000 Series recorders described above. 


BARBER-COLMAN COMPANY 


Dept. R, 1542 Rock Street, Rockford, Illinois, U.S.A. 
Industrial Instruments ° Automatic Controls ° Air Distrtbution Products . Aircraft Controls ° Small Motors 
Overdoors and Operators ° Molded Products ° Metal Cutting Tools ° Machine Tools ° Textile Machinery 
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from Librascope 





New precision 
differentials with double- 
bearing pinions 


0.25 oz-in | 0.25 o2-in 





backlash . 
(minutes 7 ? 
of 


LIBRASCOPE’S 
new Model 36/ 
37 differential 1200 rpm | 1200 rpm 
with two minia- 
ture precision 
bearings per 
og provides greater accuracy and 
ess backlash than previously avail- 
able models. Can be ordered with 
either a hollow or solid shaft. The hol- 
low shaft version (Model 36) employs 
a unique method of internal shaft 
clamping which prevents marring of 
the shaft and reduces overall length. 
A new and superior method of attach- 
ing side gears is also provided. 

SEND FOR DATA SHEET 36-37 


6 in-oz 6 in-oz 


Angular to /inea/ 
conversion with 
sine-cosine mechanism 





0.1 o2-in | 0.1 o2-in 


100 rpm | 100 rpm 







4 o7. 





4 07. 


The LisrascopE 
Sine-Cosine 
Mechanism ac- 
curately converts 
angular rotating motion into lineal 
sine-cosine movement. Instantane- 
ously solves problems of changing 
variables involving vector compon- 
ents, range and bearing computation, 
flight computation, and many other 
trigonometric functions. 


SEND FOR DATA SHEET 43-44 


LIBRASCOPE, INC. 
Commercial Division 
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A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 


LIBRASCOPE, INC. Commercial Division 


100 East Tujunga Avenue ¢ Burbank, California 
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INSTRUMENTS AT WORK 


. . « short stories about real applications 
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LEGEND 


Grinding Mill Load Recorder-Con- 
troller 


Separator Air Discharge Temperature 
Recorder-Controllers 


LX) 


Separator intake Air Temperature Re- 
corders, With Alarm Switches 
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Air Heater Discharge Temperature Re- 
corders, With Alarm Switches 


+ 





5 Cement Rock & Shale Feed Rate Re- 
corders 
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FUEL TO KILN 








Thermal converters are load-sensing elements in this automatic 
control system on ‘all grinding mill at Louisville Cement Co. 


Load Control 


In their highly automated plant at 
| Speed, Indiana the Louisville Cement 
|Company has increased ball mill out- 
| put by 75 barrels per day through use 
|of electric load controls to maintain 
|optimum grinding rates. As shown in 
the schematic diagram below, the op- 
eration is a closed-circuit, dry grinding 
| process with oversize particles sepa- 
jrated by air and recirculated. The ob- 
|ject is to grind to a predetermined 
fineness cement rock, shale, and clink- 
jer from kilns. The degree of fineness 
| determines product properties such as 
| cement setting time, strength and com- 
| position. 
| In analyzing the mill problem, it 
| was observed that the electrical load 
}on the motors operating the mill dis- 
| charge elevators had a direct relation 
| to mill loading, and therefore to grind- 
ing efficiency. It was therefore decided 
to measure this load and control the 
mill feed rate and hence closely hold 
to the optimum mill loading. The auto- 
|matic controls involve three major 


| Increases Cement Output 


components as shown in Figure 1— 
(1) a thermal converter “A” which 
measures KW load on the elevator 
motor, (2) a Leeds & Northrup re- 
corder-controller which receives the 
converter's electrical signal and, 
through a motor-operated drive unit, 
regulates the speed of (3) the feed 
conveyor motor “B”. The controller 
includes proportional, rate, and reset 
actions. Each elevator has a thermal 
converter. 


Additional instrumentation on the 
cement raw mix process includes nu- 
merous temperature measurements. 
Each of the two large ball mills has 
a dual set of elevators, air separators 
and air heaters. Temperatures are meas- 
ured by thermocouples and recorded. 
The recorders for separator intake air 
and air heater discharge temperatures 
have alarm switches which can shut 
off fuel to the heaters in case these 
temperatures exceed a pre-set high 
limit. 
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Fisher-Continental Type 480 will 
give you all 3 on your next 


oe Butterfly Valve Job 


¥ . 
Cousins a Butterfly Valve for your next control inive job: 
Compactness, ease of installation and low initial cost are definite 
plus features you can count on when using a butterfly valve. 


















Fisher-Continental eliminates the need for large massive 
power actuators with the introduction of the Series 480 
P.O.P. pneumatically operated piston. You get the power, 
speed and compactness that’s needed while still retaining 
the advantage of low initial and installation cost. Fisher- 
Continental Butterfly Valves with the 480 P.O.P. can handle C DF: — were 
high pressure drops of several hundreds of pounds depending a Leads 

on size of body and shaft. ia, _ 


It will pay you to find out how many ways Fisher-Continental 
Butterfly Valves can help you. 


FISHER- 
CONTINEN ITALY 


The versatile butterfly valve offers a 
number of other advantages such as 
being available in any size... any 
metal or alloy... suitable for any tem- 
perature... any fluid... any pressure 

.. any condition...and it is adapt- 
able to any operator, manual or power. 


IF IT FLOWS THROUGH PIPE ANYWHERE IN THE WORLD...CHANCES ARE IT'S CONTROLLED BY. .. 
FISHER GOVERNOR COMPANY 


Marshalitown, lowa / Woodstock, Ontario / London, England 








BUTTERFLY VALVE DIVISION: CONTINENTAL EQUIPMENT CO., CORAOPOLIS, PENNSYLVANIA 


SINCE 1880 
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Controls & Instrumentation Engineers 


Marquardt Aircraft — a leader in air and space propulsion and control sys- 


tems, high altitude rocket research and weapon support systems — offers 
a creative engineering environment in which you will find significant active 
projects. These include engine control systems for nuclear turbojet, inlet 
control systems for the North American F-108 and Hound Dog missile, 
control systems for the supersonic ramjet engine, feasibility studies of 
advanced and unique engine cycles, nozzle control for advanced ballistic 
missile components and other power system actuators. These control units 
include fluid and gas operated servo systems suited for environments 


above one thousand degrees. 


If you are an engineer experienced in fluid dynamics or fluid operated 
controls and interested in mechanisms designed for severe environmental 
conditions, you should consider one of the following engineering oppor- 


tunities at Marquardt: 


CONTROLS DESIGN 


To create components for pneumatic and 
hydraulic control systems. Work ranges 
from .simple piston actuators to complex 
speed computing devices. All designed for 
high sensitivity, fast response, extreme 
environmental conditions and light weight. 
Should be experienced in machine design 
and have an understanding of basic design 
analysis. 


CONTROLS ANALYSIS 


To investigate aircraft and missile control 
problems through the application of analy- 
sis methods in mechanics and dynamics, heat 
transfer, compressible flow, and servomech- 
anisms. Position offers opportunity for cre- 
ative engineering. 


CONTROLS DEVELOPMENT 


Opportunity to create workable controls 
components. Must have a “feel” for hard- 
ware and desire to undertake broad engi- 
neering responsibility. Opportunity to solve 
“on-the-spot” engineering problems utiliz- 
ing pneumatic and hydraulic control analy- 
sis techniques. 


For additional information, please write 
Mr. Floyd E. Hargiss, Manager 
Professional Personnel, Dept. N-2 
Marquardt Aircraft Co. 

16555 Saticoy Street 
Van Nuys, California 








VAN NUYS AND POMONA, CALIFORNIA—OGDEN, UTAH 
COOPER DEVELOPMENT CORP.—MONROVIA, CALIFORNIA—A MARQUARDT SUBSIDIARY 


ENGINEERING STANDARDS 


Implement, establish and/or originate the 
use of standards both design and hardware 
for reduction of time and cost of engineer- 
ing effort. Must have knowledge of hydrau- 
lic and pneumatic design and components. 
Should be capable of setting up an evalua- 
tion program as required. Requires ability 
to work with many engineering groups both 
in advisory and service capacity. 


CONTROL RELIABILITY 


To predict reliability of control of units and 
recommend appropriate design changes. 
Knowledge of servomechanisms and feed- 
back theory desirable. Should have back- 
ground in statistics and experience in reli- 
ability field. 

INSTRUMENTATION 


Specification and design of instrument com- 
ponents and systems for ground testing of 
supersonic ramjet engines, jet engine com- 
ponents, inlet controls, nuclear powerplant 
controls and emergency power units. Prefer 
instrumentation experience, including data 
acquisition and processing equipment. 
Familiar with process control systems. 


AIRCRAFT CO. 
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LETTERS 


TO THE EDITOR NEW! Simplified 


Pilot Controller 
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Feedback and Business Cycles 


In the Editorial of the April issue of 
the ISA Journal, you cite that “there 
are many reasons to believe the indus- 
trial cycle can be approached in the 
same manner as a process control sys- 
tem.” A. F. Sperry touches on the same 
theme in “Where Does Management 
Stand in Instrumentation” by stating 
(page 14): “Economists are aware 
chat typical business cycles are similar 
in many ways to oscillations of a dis- 
turbed chemical and petroleum proc- 
ess.” 

The relevance of business fluctu- 
ations to concepts of feedback control 
systems was developed in Mechanisms 
of Economic Systems by Arnold Tus- 
tin, professor of electrical engineering 
at the University of Birmingham, Eng- 
land. Although more than six years 
have elapsed since the publication of 
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{ his book, the remarkable analogy be- 

: tween the economic process and feed- 

{ back control systems seems to have 

: escaped the notice of all but a few : Remote Control of Temperature or Pressure 

economists. For the most part, econo- ° ° » 
mists have continued to piven an with TRUE Proportional Band Adjustment 
explanation of the recurrent ebb and — 
flow of the economic systems in terms Now, the simplest true proportional band adjust- 
of equilibria based on the analogy to ment in the field . . . a compact, inexpensive unit for 
mechanical statics. positive remote control of temperature or pressure in 

In his Business Cycles, Wesley Mit- : countless applications. Fast-response bulb sends 

chell commented on the fallacy of at- three- to fifteen-pound air signal to control valve, 
tempting to explain business cycle phe- i damper actuator or other control device. Long-life 
nomena in static terminology. As he dependability ends pilot control headaches. Avail- 
stated (page 189): “... But the able as “blind” or indicating controller. 


problems of business cycles are the 





opposite of static. If we are to con- Suinesinan tid olneen 
ceive of them in terms of an equilibri- ? : ; 
um of mechanical forces, we must con- Low air consumption = 5 a 





ceive of an equilibrium among nu- Small, highly sensitive element 


merous forces which are continually | 
changing, changing at different rates, 
and influencing each other as the) 
change. Perhaps an ingenious person 
might design a mechanical contriva:ice 
which would work somewhat after the 
ee aa ae pe | FOR COMPLETE INFORMATION, WRITE FOR BULLETIN LU-113 


Simple field reversibility _ 
—@Z 





True proportional response 


Any 50° range, —20° F. to +380° F. Can be supplied 


Pressure: 3-35 psi; 5-75 psi; 15-150 psi. factory mounted 
on control valve 





tions. If he did so, however, most 
economists would find his machine so 


difficult to understand, and the real | 
similarities to business processes so 
uncertain, that they would leave its (a os - ow 
intricacies to the pleased contempla- (> 
sl \y 
Feedback control systems are “me- : 
chanical contrivances that work after ms 


the fashion of business fluctuations.” FULTON SYLPHON DIVISION e¢ Knoxville 1, Tennessee 
(Please turn to page 26) CIRCLE NO. 21 ON PAGE 75 
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an addition to the DIEH L family of 
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INSTRUMENT 


SERVO-AMPLIFIERS! 


INSTRUMENT SERVO COMPONENTS 


This new line of Instrument Servo- 
Amplifiers, coupled to an already es- 
tablished family of DIEHL Instru- 
ment Servomotors, Tachometers and 
Gear Reducers, further expands the 
new DIEHL concept of furnishing 
high quality servo components in 
modular form. 

These units have been designed so 
that a true servomotor-amplifier com- 
bination featuring faster SERVO re- 
sponse is at last available from a 
single source of supply. 

DIEHL Instrument Servo-Amplifiers 
are supplied in ratings suitable for 
driving the popular 1, 5 and 10 watt 
motors and use printed circuitry for 
high reliability. 


Write for detailed information on this com- 
plete line of Instrument Servo Components. 





FEATURES 


Standard rack mounting. 
Control adjustments for gain, 
phase, internal feedback, and 
external feedback. 


Push-pull output stage 
matched to motorcontrol 
phase. 


A.C. or D.C. input. 


e With or without integral pow- 


er supply. 
Reliable, premium quality 
vacuum tubes. 


DIEHL MANUFACTURING COMPANY 
Electrical Division of THE SINGER MANUFACTURING COMPANY 
Finderne Plant, SOMERVILLE, N. J. 





other av 


Pp 
* AC SERVOMOTORS * AC SERVOMOTORS WITH AC TACHOMETERS ¢* DC SERVO SETS 
* AC SERVOMOTORS WITH DC TACHOMETERS *« AC AND DC TACHOMETERS * RESOLVERS 


*A Trademark of DIEHL. MANUFACTURING COMPANY tA Trademark of THE SINGER MANUFACTURING COMPANY 
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In many ways, control engineers and 
economists are faced with similar prob- 
lems. Both deal with systems consisting 
of a number of interacting variables 
that “change at different rates and in- 
fluence each other as they change.” 
Control systems and economic systems 
have this in common: any change in 
one of the interdependent variables 
which upsets the steady state condition 
of the system initiates a chain of events 
that leads back to the original distur- 
bance and causes a further change in 
that variable. That is, a cause, after a 
time lag, will itself become an effect. 
The control engineer and the econo- 
mists are confronted with analogous 
problems arising out of this character- 
istic of feedback systems: both must 
devise a means of maintaining the sys- 
tem at the desired setpoint, while min- 
imizing the oscillations due to lagged 
responses. 

But few economists have manifested 
a recognition of the connection be- 
tween the operation of a self-regulat- 
ing physical or chemical process and 
the working of the economic system. 
Those who have grasped the relevance 
between the two have been accused of 
circular reasoning; whereas, they have 
been trying to explain what is essen- 
tially a circuitous feedback system. 

The apparent inability of most econ- 
omists to appreciate the contributions 
of Tustin, Goodwin, Simon and oth- 
ers, most likely is due to the fact that 
these are couched in terms which pre- 
sume a knowledge of physics and 
mathematics beyond the level normal- 
ly required for graduate degrees in 
economics. What is needed is concep- 
tualization of the economic system as 
a feedback process, running in terms 
that are intelligible to economists. I 
am attempting to supply this need in 
the thesis which will be submitted to- 
wards my doctorate in economics. 

As an industry analyst assigned to 
the scientific and industrial instrument 
field, I have applied myself to acquir- 
ing a knowledge of the products with 
which this field is concerned. Although 
control-system design requires a back- 
ground in advanced physics and mathe- 
matics, the central ideas of feedback 
principles can be simply explained by 
reference to something with which al- 
most everyone is familiar—the com- 
mon garden variety of a thermostatic 
control used in regulating temperatures 
in homes and offices. Once the funda- 
mentals have been conceptualized, it is 
an easy step towards relating them to 
economic systems. This has been borne 
out by the results of having the paper 
reviewed by fellow graduate students 
with no experience in feedback prin- 


(Please turn to page 30) 
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If this thermometer were to leak 
its helium fill at the rate of only 
one standard cubic inch in 5000 
years... 

it would not pass our inspection! 





| Don’t wait around to check it. At the end of 
100 years, even the maximum leakage would 
‘result in a transmission error of less than 


VY of 1%. 


A mass-spectrometer-type inspection has 
been our standard production procedure since 
1949. All elements are tested under pressure 
in an evacuated system which is capable of 
detecting helium leak rates as low as 7 x10°"' 
| sec/sec. 


 NULLMATIC 
THERMOMETERS 


| @NE FRICTIONLESS 

| UNAFFECTED BY VIBRATION 
| LOW-COST 

| : EASILY INSTALLED 
| 





AND SERVICED 





MOORE PRODUCTS CO. 
H & Lycoming Streets, Phila. 24, Pa. 
ATLANTA, CHICAGO, CLEVELAND, DETROIT, 


HOUSTON, LOS ANGELES, LOUISVILLE, NEW 
ORLEANS, NEW YORK, PHILADELPHIA, PITTSBURGH 


Moore Products Co., Philadelphia 24, Pa. 






on NULLMATIC Thermometers. 



















Please send me the latest edition of Bulletin 3302 





Moore Instrument Co., Ltd.: TORONTO 














Also manufactured in England, Germany and France Ane Bae can a 
a saad 
ag _ Manufacturers of NULLMATIC Controllers, M/P | ADDRESS 
Stations, Recorders, and Moore Valve Positioners. rel yet es 
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Presenting 


a new group 
of versatile 

electronic 
measuring 

instruments 


—and 150 field 
engineers to 
help apply them 





From Hewlett-Packard, world’s largest manu- 
facturer of precision electronic test instruments, 
comes now a new group of rugged, tested, high 
quality industrial measuring instruments. 





These instruments make many common measure- 
ments faster, more accurately, often automati- 
cally. They make possible some measurements 
hitherto impractical or impossible. They can be 
used by non-technical personnel. They are mod- 
erately priced. 


Over 150 # field engineers are available across 
America to help apply these and other @ instru- 
ments to your research, manufacturing, testing or 
quality control problems. The coupon brings 
prompt attention from the nearest engineer. No 
obligation, of course. 





world’s largest manufacturer of electronic measuring equipme 
Field engineers in principal cities and countries of the Free Work 













4 , accurate testing and 
cording of production 





_ Accurate record for __ 
quality control. “Touch- 

' and-read” ease, automatic 
ranging, readily used by 
non-technical personnel. 














quest information on Models 405A 
Digital Voltmeter and 560 series 
igital Recorders. 







hompare two variables 
simultaneously, visually* 























measure current measure ultra-low 





7 directly without voltages easily, 

pressure vs. position connection precisely 

motor current vs. speed 

velocity vs. acceleration measures 1 ma to 1 ampere reads accurately to 1 

; clips around wire under test millionth volt. or 10 

ote — mye sing so - no cutting leads, soldering; billionths ampere 
— eT ae no circuit loading makes measurements 
™ no need to turn off power heretofore impossible 


useful in physics, 
chemistry, medical and 
biological measurements 


200-megohms and more 
impedance available 


Request information on Model 428A 
Clip-On Milliammeter 






Request information on Mod- 


4 convenient measure el 425A Microvolt-Ammeter 


lent and recording of* 


RPM 
flow rate 
systems pressures 
temperature 


batch counting Mail this Cc oupon now 


data logging 


4 “Petuest information on Model 500B oe ay en oO} oe 4 ee gy 


Es Ne ne nnn eee wae ew awe wwe ewe oeoeew eee oe eo 
’Pptical Tachometer Pickup, Model 
“#8A-D Tachometer Generators. 
















W. N. ELDRED, Vice President-Marketing, 
Hewlett - Packard Company 
| Pith generally available sensing devices. @ engineers 51691 Page Mill Road, Palo Alto, Calif. 


ery ae iebeneeiione (- Please mail me information on instrument(s) checked below 
(-] Please have nearest field engineer call me about instrument(s) checked 


a 

(C1 405A Digital DC VTVM (1 560 Digital Recorder 

C) 122A Oscilloscope () 500B Frequency Meter & Transducers 
(1) 428A Milliammeter [) 425A Microvolt-Ammeter 
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EWLETT-PACKARD COMPANY 


51691 Page Mill Road, Palo Alto, Calif. 





COMPANY 






STREET 








ZONE __ STATE 





CITY 





KEEP YOUR INSTRUMENT AIR 
LINES DESERT-DRY. . . Get Lectrodryer — it costs | 


you less to pay more. When product quality hinges on the performance of 
sensitive pneumatic instruments, it doesn’t pay to skimp on instrument | 
protection. Lectrodryers give you proved drying ability, plus long-range 
dependability, and that’s why they cost somewhat more. They are designed 
generously; materials are of the best. Ask about the new Lectrodryer Budget 
Dryer. It’s built especially for instrument service, when small quantities 
of air are required. Other standard Lectrodryers are available for larger 
volumes. Contact Pittsburgh Lectrodryer Division, McGraw-Edison 


Company, 356 32nd Street, Pittsburgh 30, Pennsylvania. 

















Lectrod ryer 
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ciples, before submitting it to the 
faculty. 

However, this represents but one 
part of the problem. The second part 
of the thesis will be occupied with an 
exploration into the possibilities of 
adapting the mathematical concepts of 
control engineering, to establishing the 
qualitative correlation between eco- 
nomic variables. This quantitative re- 
lation is basic to making realistic pre- 
dictions regarding the effect upon the 
economy, due to a change in one or 
more economic variables. 

The currently used methods in time 
series analysis are grounded in sam- 
pling theory. The legitimate use of 
sampling techniques is limited to cer- 
tain types of mathematical models 
whose specifications are entirely un- 
realistic when applied to economic 
time series. This is analogous to ap- 
plying a round method to a square 
problem, with the inevitable result 
that some parts of the problem cannot 
be fitted into the method. Many econ- 
omists have resolved this dilemma sim- 
ply by specifying out of existence any- 
thing that interferes with a determi- 
nate solution. 

The foregoing has been presented 
to support an opinion that a great deal 
of educational groundwork must be 
laid before the awareness among econ- 
omists of the relevancy between busi- 
ness cycles and the oscillations of a 
disturbed chemical and _ petroleum 
process becomes the rule rather than 
the exception. The first step in this 
direction is the education of the fac- 
ulty, so that the knowledge can be 
communicated to future generations 
of economists. 

Louis A. Edelman 
Washington, D.C. 


In the March 11th ISA Conference 
“Instrumentation for the Iron & Steel 
Industry,” a paper was given by Orvar 
Dahle, ASEA Research Labs, Vasteras, 
Sweden on a new instrument—the 
“Pressductor.” 

Please advise who represents or 
manufactures this instrument in this 
country. 


C. E. Totoritis 
Supervisor of Buyers 
Leeds & Northrup Co. 


The American address of ASEA Lab- 
oratories 1S: 

ASEA Electric, Inc. 

Mr. Finn Dahlin 

Sales Manager 

500 Sth Ave. 

New York 36, N.Y. 
Mr. Dahl's paper will be published 
in the August ISA]. 


ISA Journal 








he 


ne 

















Stream flow lines shown in white, signal paths in black 


This block diagram shows how six process 
streams can be selectively analyzed by the 
P-E Modei 184-B. For brevity, Stream #1 
only will be followed through the system. 

Stream #1 is tapped, and the: sample 
vaporized in the Liquid Sample Vaporizer 
(A). Sample #1 then flows (with the other 
five vaporized samples) into the enclosed, 
heated Multi-Stream Solenoid Switching 
Manifold (G). The solenoids are electric- 
ally directed by the Programmer (D). As 
it is selected, Sample #1 is valved into the 


Final Sampling Assembly (B), where it is 
filtered and metered into the Analyzer. The 
Analyzer quantitatively and qualitatively 
separates the sample’s components by gas 
chromatography, produces signals which 
appear as a bar graph on Recorder (E). 

The signal can also be fed into a Pneu- 
matic Control Accessory (F) which pro- 
duces a 15 psi signal for automatic control 
of one variable component of the stream. 

The Analyzer with Reverse Flow Valve 
(C) allows for the analysis of light com- 


ponents individually plus a “total heavies” 
measurement; it back-flushes and analyzes 
heavy ends as a single peak, shortening 
analysis time in the process. The Program- 
mer (D) is available in a variety of modes 
for multi-component and multi-stream 
analysis. It controls the Switching Mani- 
fold (G) and the Analyzer, and the read- 
out of the Recorder (E). 

_AIl flow lines and sampling building 
blocks are kept above the dew point, where 
necessary, by steam tracing. 


UNTIL NOW—PROCESS CONTROL INSTRUMENTATION 
LIKE THIS HAD TO BE CUSTOM-BUILT 


Standard building blocks give the new P-E Model 184-B Process Vapor Fractometer the 





flexibility of the most advanced special engineering developments in process gas chromatography. 


A new, highly versatile instrument, the Model 184-B 
brings automatic process control by gas chromatog- 
raphy within the reach of virtually any petroleum or 
chemical processing plant. 

The Model 184-B uses building block sampling and 
sensing units in various combinations to produce proc- 
ess analytical systems which mean continuing extra 
dividends through reduced maintenance, low-cost train- 
ing and highest reliability. 

These standard building blocks include multi-port 


sampling valves for backflushing and analyzing heavy 
ends . . . versatile multi-column systems . . . multi- 
stream programmer kits . . . pneumatic units for auto- 
matic control .. . and a wide variety of sampling devices. 

Perkin-Elmer, the world’s largest manufacturer of 
gas chromatographic instruments, will help you in your 
process instrumentation requirements. For more infor- 
mation, write for a new descriptive booklet. 


All building blocks in any P-E system. conform to standard 
refinery and chemical plant safety practices. 


INSTRUMENT DIVISION 


Perkin-Elmer Gyan. 


NORWALK, 


June 1959 


CONNECTICUT 
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HONEYWELL 
INDICATING 
TEMPERATURE 
_ CONTROLLER 


* 
Pita 
“ Bs, 
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‘ 





44.4 


“. 
~ 
*+2004* 


. - « designed for industrial applications 


The new Honeywell T654A is a rugged, dependable, yet 
modestly priced indicating temperature controller designed 
specifically for industrial use. It includes these features: 


@ Indicating and control setting dials clearly visible. 

® Set point changed by turning knob on front of case. 

@ Even graduations in a variety of ranges. 

® Sensitive, liquid-filled thermal system. 

® Complete case and tubing compensation for ambient temperature. 


@ Armored capillary tubing. 
@ MICRO SWITCH* SPDT narrow differential snap switch. 


Get complete details from your nearby Honeywell field engineer. 


Call him today . . . he’s as near as your phone. 
MINNEAPOLIS-HONEYWELL, Wayne and Windrim Avenues, 


Philadelphia 44, Pa. 


*Trademark 


Honeywell 
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Maintenance Goes Modern 


There is an old story which illustrates the present change in thinking about maintenance in highly- 
automatic industrial processes. 


“An enterprising plant manager was very successfully operating a complicated production machine. After 
many months of excellent performance, the machine suddenly came to a grinding halt. The plant manager 
called in the serviceman. He could not locate the trouble. In succession, factory representatives thought 
and advised, to no avail. In a rush to get his expensive process back into production, the plant manager 
called in the consultant who had designed the machine. He came. Calm, cool, and collected, he spent 
considerable time studying prints and inspecting the machine. Much to the dismay of the plant manager, 
he did nothing but look and think. Without fanfare, the consultant announced that he had found the 
trouble. As the anxious manager watched, the consultant climbed to the top of the mechanical monster 
and, with the precision of a craftsman, made a few selected taps with an ordinary hammer. He descended, 
pushed the button, and the plant was in production again. 


“The consultant returned home and promptly rendered his bill—for services, $100.00. The plant manager 
screamed—'That much for a few taps? Please itemize’. The consultant obliged with a revised statement: 
S .05 for tapping, $99.95 for knowing where to tap!” 


Maintenance of modern refineries, power plants, chemical operations and nuclear processes requires ex- 
pert “know-how”. Knowing what to do in the shortest possible time is far more important than being able 
to do it. Put another way: educating a man to trouble-shoot breakdowns in today’s highly-automatic proc- 
esses is far more expensive and time consuming than training a routine operator or a man to replace a 
computer amplifier and a pneumatic relay. Today’s new instrumentation calls for a new kind of mainte- 
nance engineer, plus recognition of his importance by industrial management. There is no substitute for 
educated brains, but it’s pretty tough to sell a “brain” on going into instrument maintenance. 


It is inevitable that maintenance and operations must wed and produce a new breed of manpower to 
keep high-capital-cost processes on stream nearly 100% of the time. Because the field maintenance man 
must know as much, and perhaps more than the operator, it is possible that a sharp distinction between 
field mechanics and shop mechanics soon will develop. Expert trouble-shooting for faulty equipment, in- 
struments or otherwise, will fall to the field mechanic or the operator. Quick replacement of components or 
a switch-over to standby units will be necessary to satisfy operations. All actual repair and testing will take 
place in the shop, with a stock of prechecked components ready for instant use. 


There are two interesting possibilities in this connection. It is entirely possible that the operator and the 
field mechanic will become one and the same. Because instrumentation is so tightly integrated with process 
equipment, the operator must be able to diagnose troubles in the total process. In this case, he takes away 
from the instrument department the responsibility for field maintenance except on startup and emergen- 
cy. On the other side of the coin, instrument maintenance can play ball with operations and give it field 
technicians and engineers with “know-how” to keep a complicated process on stream. 


What are your maintenance plans for 1965? 


Chee, 


Lduor 
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Figure |. Comparative 
mass flow diagrams of 
a fractionator column 
showing the disturb- 
ance caused by reflux 
temperature change. 
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Control of Distillation Reflux 


by D. E. Lupfer and D. E. Berger 
(ISA Members) 
Process Development Division 


Phillips Petroleum Company, Bartlesville, Oklahoma 


Performance of fractionation columns is se- 
verely affected by disturbances in the reboil- 
ing and reflux-condensing auxiliaries. When 
air-fan coolers are used for reflux condensa- 
tion, changing ambient conditions impose se- 
vere load changes on the reflux temperature 
control system. These changes produce varia- 
tions in the internal reflux, which are in turn 
propagated into the column’s composition con- 
trol system. This article discusses the use of a 
simple pneumatic analog computer to measure 
internal reflux flow and adjust external reflux 
flow and thus keep these disturbances from en- 
tering the column. 


WITHIN RECENT YEARS air fan-coolers have 
found increasing use for condensing fractionator over- 
head vapors, particularly in areas where cooling water 
is scarce and water handling facilities are expensive. 
Difficult control problems have arisen because a satis- 
factory method has not been found for control of 
reflux temperature. The major problem is that of 
large load disturbances imposed by rapidly changing 


ambient conditions. Less trouble is encountered with 
water cooled condensers because of the self-regulating 
effect offered by the relatively large mass of water in- 
volved. 


Varying Reflux Temperature Produces Oscillations 


It is known that small changes in the fractionator 
reflux temperature can induce disturbances to the 
extent that the major instruments used for automatic 
control of the unit must be detuned for the sake of 
stability. Unless the reflux temperature is closely con- 
trolled, the system will operate in an oscillatory man- 
ner. This situation can be observed on many fraction- 
ators, which are inherently not self-regulating. 

Shown in Figures la and 1b are simplified mass 
flow diagrams of a fractionator which can be used 
for explanation of events which follow a change in 
reflux temperature. Representation is only approximate 
since it is assumed that the overhead and bottom prod- 
ucts have the same heats of vaporization. 

As shown in Figure la, 100 units of feed per unit 
time are introduced to the fractionator. The overhead 
product rate D is 60 units and the bottoms product 
rate B is 40 units. The reflux flow R is maintained 
at 500 units. The overhead vapor rate V, must equal 
the sum of the reflux and overhead or 560 units 
(steady state). Because the reflux stream enters the 
top tray at a temperature lower than tray temperature 
it condenses part of the vapor Vy, which enters the 
top tray. The amount condensed is that required to 
heat the cold reflux to the top tray temperature. It is 
assumed that the reflux temperature is sufficiently low- 
er than the tray temperature to condense 50 units of 
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Figure 2. Poor reflux 
temperature _ control 
results in oscillating 
fractionator operation, 
as illustrated by charts 
at right. 
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Vy. This condensed portion is illustrated as R,. The 
liquid R;, will add to the reflux R to yield a top 
section internal reflux R; of 550 units. Since the feed 
is shown entering the fractionator as liquid at a tem- 
perature equal to feed tray temperature, it adds to the 
top section internal reflux R,; to produce a bottom 
section internal reflux R;r of 650 units. Enough heat 
is added by the reboiler to vaporize 610 units of Vz, 
which by difference will yield a bottoms product of 
40 units. Since the feed stream enters as liquid at 
the same temperature as the feed tray, the same vapor 
rate Vy leaves the feed tray as enters. This then repre- 
sents an overall steady-state heat and material bal- 
ance for the fractionator. 

Assume now that the reflux temperature is lowered, 
but the flow rate R is maintained constant. The over- 
all effect upon a fractionator which lacks composition 
control (temperature, physical property or actual com- 
position) or other compensating control is shown in 
Figure 1b. It can be seen that R;, has risen from 50 
units to 75 units. Since 25 units more of V7 are 
condensed, because of the colder reflux temperature, 
V, will drop to 535 units. Since R is still maintained 
at 500 units, the overhead produce rate D will drop 
to 35 units. The internal reflux rate R, will increase 
to 575 units and the lower section internal reflux rate 
Rir will increase to 675 units. Since heat is added 
at a constant rate to reboil 610 units Vz, the bottom 
product rate B will increase to 65 units. With con- 
trols shown, this is the initial direction of the upset 
caused by a drop in reflux temperature. Needless to 
say, product compositions will be drastically changed. 
More controls are usually used so that this effect is 
somewhat compensated. These composition and/or tem- 
perature changes within the fractionator are usually 
sensed and the reflux flow or reboiler heat manipulated 
in order to compensate.'**5.® However, note that the 
change must enter the fractionator before compensation 
can be effected. 


2 Superior numbers refer to similarly numbered references at the end of 
this article. 
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Inspection of the reflux loop discloses the regen- 
erative nature of this system. If the reflux temperature 
drops as described here, the immediate effect is to 
increase the internal reflux rate R,; and decrease the 
overhead vapor rate V,. A decrease in V, decreases 
the mass flow through the condenser system which 
results in a further decrease in liquid temperature (T), 
Figure 1) downstream of the condenser. Unless a very 
good temperature control system is operating, T, will 
decrease. This drop will reinforce the original drop 
in the reflux temperature so that feedback via the 
reflux route is regenerative, as permitted by the reflux 
accumulator dead time and lag. Changes in composition 
have the same type of regenerative feedback effect 
via the reflux loop. This is the reason that many of the 
fractionator transient test results found in the liter- 
ature show no self regulation for these systems.‘** 

The combined effects of the regenerative reflux 
loop and the interactions between compensating frac- 
tionator controls, results in oscillating fractionator op- 
eration as illustrated in Figure 2. The reflux loop is 
generally found to be the main offender. In the system 
shown, the bottoms product rate is controlled at a 
constant value. Reboiler heat input is manipulated by 
the reboiler level, and reflux temperature control is 
attempted through manipulation of the condenser fan 
pitch. Manipulation of reboiler heat input compensates 
for the change in internal reflux, due to a change in 
reflux temperature. 


Measurement of Internal Reflux 


The immediate effect caused by a change in reflux 
temperature is to cause a change in the internal reflux 
flow rate. From the material and heat balances on 
the top tray, an equation can be derived which ex- 
presses the approximate internal reflux rate. This equa- 
tion is approximate only in that it assumes all mate- 
rials entering and leaving the tray exhibit the same 
heat of vaporization. The derivation of this equation 
is given below. From material and heat balance on 
top tray ( Figure la): 
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R4+Vr=R:+V, 
Vr—V, =R;—R 


Material Balance: 


Heat Balance: Hy Vr —HyoV,= Ari —hrR (2) 
where: 

Vy, = mass flow rate of vapor entering top tray. 

V, == mass flow rate of vapor leaving top tray. 

R; = mass flow rate of liquid leaving top tray. 

R = mass flow rate of liquid entering top tray. 


(above units LB./TIME) 

Hy, = enthalpy of vapor V7 entering top tray. 
Hy, = enthalpy of vapor V, leaving top tray. 
Ani = enthalpy of liquid R; leaving top tray. 
hy, enthalpy of liquid R entering top tray. 
(above units BTU/LB. above reference plane) 

Assuming that the liquid leaving the tray R, and 
the vapor leaving the tray V, are at the same tempera- 
an equation can be written which relates Hy, 


An equation can be written which relates the enthalpy 
of R; (or liquid on tray) to the enthalpy of R. 


hr =hri1— Cy, (To — Tr) (4) 
where 
= ek BT 
C, = specific heat of R; (or liquid on tray) — as 
T, = temperature of liquid on tray (R; or V,) 
T x = temperature of R 
Assume that: 
Hyr = Hy, (Compositions are approx. same) (5) 


Equations 1, 3, 4, aa 5 can be substituted into equa- 


tion 2 to give 
{her +4} (Rr — R) =he Ri — fhri—C,(T,—Tx)}R 


which reduces to 
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where 4 = heat of vaporization of liquid on tray, 
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Equation (6) shows that the internal reflux can be 
computed from the measurement of differential tem- 
perature /\T and the external flow rate R. The con- 
stant K is quite insensitive to composition changes for 
any one particular fractionator. It can be seen that a 
change in AT can be compensated by manipulating 
the external reflux rate R to hold the internal reflux 
R; constant. Regardless of whether a change originates 
from within the column or without, the internal re- 
flux R; can be maintained constant by manipulating 
the external reflux rate R. 


Automatic Calculation of Internal Reflux 


A number of electronic and pneumatic systems can 
be used to automatically control reflux, based on the 
fact that internal reflux flow can be varied to com- 
pensate for changes in /\T. First we must measure 
internal reflux flow, as shown in Equation (6). This 
equation can be solved with a simple pneumatic analog 
computer as shown in Figure 3. The output of the com- 
puter provides a continuous measurement of internal re- 
flux flow rate, which actuates the internal reflux flow 
controller. The external reflux flow rate is manipulated 
to maintain the computer output constant. This method 
of control is straightforward in that the computer can be 
thought of as a flow transducer. The closed loop has the 
fast response characteristic of a flow control loop, rather 
than the slower characteristics of a temperature control 
loop. Its set-point can be manipulated by cascade com- 
position control or other controllers in the same manner 
that external reflux is normally manipulated.'**+°.® 


As shown in Figure 3 there is only one major com- 
puting component for the solution of Equation (6). 
This is the multiplier. The square root extractor is 
used only to obtain an air pressure which is propor- 
tional to the external reflux flow. The emf to pneu- 
matic converter is used to transduce AT to an air 
pressure proportional to the quantity (1 + KAT) of 
Equation (6). R for the equation is mass flow. To be 
theoretically correct, the volume flow would have to 
be temperature corrected, however this introduces little 
error since the density changes due to temperature ex- 
cursions are small. 


Results of Internal Reflux Control 


The fractionator illustrated in Figure 2 was equip- 
ped with the internal reflux control system as shown 
in Figure 4. For this application the steam flow record 
serves quite well to evaluate this method of control. 
Small changes in internal reflux rate cause the reboiler 
level to vary which in turn changes the steam flow 
rate. Figure 2 shows typical operation without internal 
reflux control. Records in Figure 5 shows the opera- 
tion with control. Control was established at reference 
Mark A. Shown between reference marks B and C is 
the external reflux flow correction which resulted from 
a large change in reflux temperature. The internal 
reflux remained constant. Very little deviation is seen 
on the steam flow record for this large temperature 
deviation. 
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Figure 5. Chart records showing improvement in 
fractionator performance as a result of internal 
reflux flow control. 


Inspection of the reflux temperature record, before 
control was established at reference mark A, (Figure 
5), shows an approximate 5°F oscillation at about 
two cycles per hour. Oscillations at the same frequency 
can be observed on the steam flow record. After con- 
trol was established at point A, the reflux temperature 
lined out because of the more constant vapor load 
through the overhead condenser. The large reflux tem- 
perature change, between marks B and C, is typical 
of the changes caused by rain storms and other sudden 
changing ambient conditions. Without internal reflux 
control, this large drop in reflux temperature would 
have increased the internal reflux appreciably. Since 
the bottom product rate is on constant flow control 
(Figure 4), and the reboiler level is maintained by 
manipulating the reboiler heat input, the large in- 
crease in internal reflux would cause the reboiler heat 
input to increase. The amount of heat increase would 
be that required to reboil the increase flow of liquid 
entering the fractionator reboiler. Dynamically, the 
tower operation is poor as can be seen in Figure 2. The 
progression of events which follow a change in reflux 
temperature can be easily followed so that the resulting 
operation of the fractionator (Figure 2) can be un- 
derstood. Immediately following a decrease in reflux 
temperature, the internal reflux leaving the top tray 
increases and the overhead vapor flow decreases, even- 
tually causing the reflux temperature to further de- 
crease since the load through the overhead condenser 
has been reduced. As this effect is feeding back through 
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Figure 6, (Above). Comparison of inter-tower re- 
flux flow, with and without internal reflux control. 


Figure 7, (Right). Chart records showing es yo 
ment in bottom product flow with internal flow 
control. 


the reflux loop, the change in internal reflux is pro- 
gressing down the fractionator and the reboiler heat 
will be increased as this effect appears as a reboiler 
level increase. The heat input ultimately will increase 
to that amount required to return the overhead vapor 
rate to its original value. However, a colder reflux 
will start entering the column due to the initial de- 
crease in vapor flow. This will cause a further increase 
in reboiler heat input. Since the original manipulation 
of the reboiler heat returned the overhead vapor flow 
to its original value, the effect will be to cause a rise 
in reflux temperature. It is apparent here how an 
oscillating situation is established. Many benefits can 
be gained by isolation of interacting loops and the 
regulation of disturbances before their entry into slow- 
ly responding systems. 

Figures 6 and 7 show the results of the internal 
reflux computer applied to the two-section column 
of Figure 8. The inter-tower reflux flow rate and bot- 
tom product flow rate can be used to evaluate oper- 
ation of the internal reflux control. Figure 6a shows 
a typical record of inter-tower reflux before internal 
reflux control was established. Figure 6b shows a typi- 
cal record of inter-tower reflux with computer control. 
For this evaluation it should be noted that inter-tower 











(A) BOTTOM PRODUCT FLOW RATE WITHOUT 
INTERNAL REFLUX CONTROL 





(B) BOTTOM PRODUCT FLOW RATE WITH 
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reflux is the internal reflux at that part of the column. 
Figure 7 shows the improvement realized on the bottom 
product flow rate. 


Instailation of Internal Reflux Computer 


Care must be exercised in the application of the 
computer control system. Location of the external re- 
flux temperature measurement is quite critical if full 
benefit is to be realized. Measurement of the reflux 
temperature within the reflux accumulator should be 
entirely avoided since a measurement here is not rep- 
resentative of the temperature of reflux entering the 
column. Location of this temperature measurement in 
the reflux line at a long distance from the column 
entry should also be avoided. Many large column re- 
flux lines are of such a length that transportation de- 
lays of 1 to 2 minutes are not uncommon. If the 
temperature measurement is mislocated in this man- 
ner, not only is the temperature drop in the line 
ignored, but the system will correct the reflux flow 
before the temperature change actually enters the frac- 
tionator. This then introduces an undesirable transient 
into the system. The temperature measurement should 
be located near the reflux entry. 
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If the internal reflux FRC (Figure 3) manipulates 
the reflux valve directly, the valve should be equipped 
with a positioner since its dead spot may be the order 
of magnitude as the desired corrections. In some cases 
it may be desirable for the internal reflux FRC to 
reset a flow controller on the external reflux line. 

A practical arrangement must be provided for 
switching the system from automatic internal reflux 
control to external reflux control so that maintenance 
and calibration checks can be performed to the com- 
puter system. A three way valve can be installed as 
shown (dashed lines) in Figure 3. 


Conclusions 


The internal reflux computer control system has 
been successfully applied to a number of fractionators 
at a cost substantially less than would be required for 
good reflux temperature control. Tangible benefits from 
improved column performance appear as sizeable re- 
duction in reboiling steam consumption and as more 
uniform composition of valuable products. The im- 
mediate acceptance of this method of control within 
Phillips supports our belief that widespread application 
throughout the petroleum and chemical industry will 
follow. 


STATUS REPORT — PROCESS COMPUTER 
CONTROL is the subject of the entire technical 
editorial content of the July ISA Journal. Don’t 
miss this comprehensive report prepared by en- 
gineers who know the score on computers for 
process control. This “bird’s eye view” of the 
subject will include concepts of computer con- 
trol, the computer hardware available today, a 
comparison of capabilities and performance of 
these computers, installations to date, a glossary 
of computer terms, and a prediction of the fu- 
ture for computers in process control. 

e Well known manufacturers and research en- 
gineers will discuss analog computers, digital 
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The feasibility of computing a difficult-to-measure 
process variable for the purpose of automatic control 
is clearly demonstrated. The success of this simple com- 
puter control application has provided an impetus for 
the application of more complex automatic computer 
control systems. 

This study, design and plant test work demonstrates 
clearly the value of isolating interacting control loops 
and regulating disturbances before their entry into 
large scale plant equipment. The assistance and en- 
couragement given to Research and Development De- 
partment personnel by the operating departments is 
gratefully acknowledged. 
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computers, incremental computers, optimizing 
control, adaptive control, off-line control, on- 
line control, developing equations for program- 
ing, and the economic factors in applying com- 
puters for optimizing process control. 

e This special report is written for engineers 
and their management. It is designed to give 
up-to-date information in language that can be 
understood by instrument and control engineers 
in the processing industries. More than 20 com- 
puters will be covered, and 20 odd installations 
will be discussed. 

e Don’t miss this complete report on process 
computer control — coming next month, July. 
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Mils per Year—of corrosion is being plot- 
ted versus months by Union Oil process 
engineer, Ray Baird, on their diethanol 
amine (DEA) reboiler, one of the most cor- 
rosive processes in a refinery. DEA corro- 
sion rate is continuously measured with a 
Crest Instrument ‘“‘Corrosometer’’ (upper 
right). Increased corrosion is quickly spot- 
ted, with sensitivities down to a millionth 
of an inch, and inhibitor added. Result: 
DEA reboiler tube life has been extended 
from five to ten times. 


Starfighter’s Secret. The secret of the deadly aim of the Lockheed F104 
Starfighter has just been revealed by General Electric, maker of its fire 
control system. (1) Pilot sees target previously spotted by radar. (2) Pilot 
maneuvers plane to bring target image within crosshairs. Range arrow- 
head at 5 o'clock tells pilot his radar is locked on target and he has 
reached best firing range. (3) Now pilot has target image between cross- 
hairs. Arrow at 8 o’clock warns pilot he is nearing minimum range. When 
““F’’ appears, pilot fires his missile. (4) If pilot doesn’t change his course, 
crosshairs disappear and warning sounds in pilot’s earphones, telling him Se 
to turn plane to avoid collision with target fragments. 
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Inner Sanctum—during testing of the 
mighty rocket engines for Thor and Ju- 
piter missiles is this main control cen- 
ter at Rocketdyne, Neosho, Missouri. 
Performance variables like temperature, 
thrust, pressure, and fuel flow are se- 
lected on consoles (foreground) and re- 
corded. Finger-tip engine control is pro- 
vided by consoles (midground). And six 
closed-circuit televisions enable remote 
visual surveillance (background). 
























Press to Press. By pressing a single pushbutton, 
the operator triggers fully-automatic control of 
the entire heating, curing and cooling cycle of 
this multiplaten press molding laminated-plastic 
products at the plant of Arborite Company, Ltd., 
Montreal. Controls by Minneapolis-Honeywell are 
said to provide the most automatic plastic press 
operation to date. 









Sidewalk Sniffer. New York City’s Air Pollution 
Department set up this street-side infrared ana- 
lyzer to check on amount of carbon monoxide 
their typical citizen breathes from traffic rolling 
by. Dr. Leonard Greenburg (left), Department 
Commissioner, shows Dr. W. P. Yant, research 
director of Mine Safety Appliances, Pittsburgh, 
how their specially modified MSA analyzer ac- 
curately records CO concentrations down to one 
part per million. 








both industrial and military electronic instrumentation. 





Synchronous polarized switches—“‘choppers’’—have unique advantages for 


Here, their 


basic principles and chief instrument applications are clearly set forth. 


Electromechanical Choppers 


what they are — how to use them 


by R. R. Varsell, 
and W. E. Hodges, Project Engineer 


Application Engineer 


The Bristol Company, Waterbury, Conn. 


A CHOPPER IS BEST defined as a polarized, syn- 
chronous switch; its primary function in most circuits 
is to modulate or demodulate a signal. Many devices 
and circuits can perform this function of “chopping” an 
electrical signal—magnetic modulators, vibrating ca- 
pacitors, diode switches, thyrite modulators, photo-con- 
ductive choppers, and electromechanical choppers; all 
these have certain advantages in performance, range, 
frequency, or cost. 


WHY USE ELECTROMECHANICAL CHOPPERS? 


But, by far the most versatile of the group is the 
electromechanical chopper. It requires no precision 
power supplies, matching transformers, square-wave 
generators or other auxiliary devices. It usually does 


























Figure |. Basic 
elements of 
the resonant- 
type electro- 
magnetic 
chopper. 
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require an excitation source that can deliver up to 300 
milliwatts of power at the desired operating frequency. 
Being synchronous, this chopper will operate at exactly 
the same frequency as its driving excitation and in a 
definite phase relation to its excitation. 

A unique property of the electromechanical chopper 
is its ability to “zero switch’—a term coined by the 
electronics industry meaning the instantaneous opening 
and closing of a circuit. The electromechanical chopper 
impedance is less than 0.1 ohm with its contacts closed 
and greater than 10,000 megohms with its contacts 
open. ‘This instantaneous switching occurs over the 
extremes of excitation voltage and frequency; also 
through the environmental extremes met in military 
equipment. Another feature: this chopper has con- 
stant impedance which is completely independent of 
the voltages and currents at its contacts. The electro- 
mechanical chopper can modulate sub-microvolt and 
sub-microampere signals and instantly convert inputs 
in the volt-milliampere range, with no change in its 
performance characteristics. 


What Types of Choppers Are Available? 


Basically, all electromechanical choppers operate on 
the same principles. Excitation power is supplied to a 
coil which produces a magnetic field that drives a 
magnetic reed or armature. To make the chopper operate 
at the same fundamental frequency as that of the ex- 
citation, a d-c polarizing field is created by a permanent 
magnet. This principle is used in the various types of 
choppers now commercially available. 

Ideally, the electromechanical chopper should have 
the following performance characteristics: 


1. Large contact motion — enabling the contacts to 
switch high voltages. 


2. Low power drive—minimum drain on power sup- 
plies. 
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3. Minimum tolerances on operating characteristics. 

4. Minimum effect on operating characteristics of 
changes in excitation voltage and frequency. 

5. High degree of resistance to the effects of environ- 
ment on its performance. 

All these characteristics are design objectives for the 
chopper manufacturer. 

Certain characteristics are difficult to obtain depend- 
ing on which of the two basic operating principles is 
chosen. These two basic types are the resonant chopper 
and the non-resonant chopper. 


How Resonant Choppers Work 


The resonant chopper is designed on the principle of 
a resonant reed or tuning fork: the natural-vibration 
frequency of the reed and moving contact is used to 
achieve contact motion. The resonant chopper can store 
considerable energy in the reed when operating at or 
near resonance. However, at resonance, the system Q 
is high and the operating characteristics are very un- 
stable. Any variation in drive voltage, drive frequency, 
or temperature produces severe changes in operating 
characteristics. To stabilize these characteristics, the res- 
onant chopper is designed to operate at a frequency 
near, but not at, the resonant frequency of its reed. This 
enables the chopper still to use the armature’s natural 
vibration frequency to achieve contact motion, while 
tending to stabilize its operating characteristics. 

The basic resonant chopper is shown in Figure 1. 
The coil polarizes the end of the armature, North or 
South, depending on the direction of the current 
through the coil. The end of the reed is deflected to- 
ward the opposite pole of the permanent magnet. Re- 
versal of coil current reverses reed polarity and the 
reed is deflected toward the other pole of the magnet. 
The reed will operate at the frequency of the coil 
excitation if this frequency is near the natural frequency 
of the reed. 

The resonant chopper offers some distinct advantages. 
By using the reed’s natural resonant frequency, this 
chopper can produce large contact motion which, in 
turn enables it to handle high voltages across its con- 
tacts. When adjusted for large contact-motion, it pro- 
duces high contact pressures which contribute to positive 
make-and-break and increased contact reliability. Due to 
the resonant motion of the reed, the resonant chopper 
can operate with low excitation. However, any change in 
excitation voltage or frequency causes large deviations 
in its operating characteristics. 

The resonant chopper’s ability to withstand shock and 
vibration depends on its means of reed suspension. In 
the cantilever-beam type, the reed is suspended from one 
end and the driving power is applied to the free end. 
In the balanced type, the reed operates around its center 
of gravity and excitation is supplied at one end. Both 
types offer the same operational characteristics, but the 
balanced type offers much higher resistance to vibration. 


How Non-Resonant Choppers Work 

The non-resonant chopper is a “driven chopper.” It 
is designed so that the resonant frequency of its moving- 
contact assembly is far above its operating frequency- 
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Figur 2. A typical non-resonant electromagnetic 
chopper. (Bristol #95908-10 Synchroverter) 


range. The non-resonant chopper achieves its entire 
armature motion and contact pressures from energy 
derived from the magnetic fields. This gives the driven 
type of chopper extremely stable operating characteris- 
tics over wide excitation voltages and frequency ranges, 
and through wide temperature changes. For example: 
in the non-resonant chopper of Figure 2, the driving 
force exerted on the armature is so large that the force- 
to-mass ratio is greater than 300:1. This enables it to 
operate satisfactorily under extremes of shock and vibra- 
tion. 

The schematic diagram of the non-resonant chopper 
(Figure 3) is nearly like the resonant chopper ( Figure 
1), except that the non-resonant chopper armature is 
a stiff beam which is deflected by the magnetic fields 
of the permanent magnet and coil. This armature stiff- 
ness and the deflecting forces limit contact motion to a 
fraction of that in resonant-type choppers. So its con- 
tact rating is lower than that of the resonant chopper. 

The non-resonant chopper has the same high contact- 
pressures produced in the resonant chopper. This high 
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contact-pressure and small armature-motion enables the 
non-resonant chopper to give very stable operation and 
precise switching. Performance characteristics can be 
held to very close tolerances; and changes in perform- 
ance caused by variations in excitation voltage and 
frequency are held to a minimum. By avoiding resonant 
properties, the non-resonant chopper produces optimum 
performance through a wide range of excitation fre- 
quency and with nearly all types of repetitive driving 
waveforms such as sine, square, and pulse waves. Its 
high resistance to vibration results directly from the 
high force-to-mass ratio of its moving contact assembly. 
To achieve this high driving force, the non-resonant 
chopper usually requires somewhat higher driving 
power than is necessary for the resonant chopper. 


ARE ELECTROMECHANICAL CHOPPERS 
RELIABLE? 


Reliability—the ability to operate without failure— 
is that elusive quality everyone tries to find in his own 
equipment. And failure is inability to function, in- 
ability to function within certain tolerances, or inability 
to function perfectly. To define failure in a chopper, 
we must determine just what performance characteris- 
tics are not acceptable to the chopper application con- 
cerned. 

A failure could be a change in any one of the 
following: * 


1. Dwell Time: the time between initial engagement of 
the armature with one side contact until the engagement 
has been broken (Figure 4). 


* There are other characteristics of chopper operation that could be con- 
sidered as potential sources of chopper failure in a few specific applica- 
tions. For the purpose of this discussion, these characteristics are not 
listed. 


ad 





Figure 6. Schematic of a d-c differential chopper 
amplifier. 


2. Transit Time: the interval of no electrical contact 
during which the armature is switching from one side 
contact to the other (Figure 4). 

3. Phase Lag: the time differential between the peak 
of the sine-wave voltage applied to the coil and the mid- 
point of the corresponding dwell-time (Figure 5). 

4. Dissymmetry: the difference between positive and 
negative dwell-times. 

5. Dynamic Contact-Resistance: the instantaneous re- 
sistance between closed contacts encountered during any 
dwell-time. 

6. Noise Level: an undesirable voltage or current gen- 
erated within the chopper. 

A change in any one of the above characteristics may 
of may not constitute a failure in a particular circuit. 
The circuit shown in Figure 6 illustrates this point. 
Chopper “A” alternately connects the two d-c inputs 
(e,; and e2) to the a-c amplifier. In Figure 6A, the 
output é€» will be an a-c voltage whose phase will in- 
dicate the polarity of the difference between the two 
inputs. The amplitude of the output will be propor- 
tional to the amplitude of the difference between the 
two inputs. In Figure 6B, chopper “B” acts as a syn- 
chronous rectifier and converts the output of the a-c 
amplifier to a d-c voltage (eo) of the same polarity 
and proportional to the difference of the inputs. 

In order for chopper “B” to perform correctly in the 
output circuit of the differential amplifier, the charac- 
teristics of the two choppers must be closely matched. 
In Figure GA, dwell time, phase lag, and dissymmetry of 
chopper “A” have little effect on the amplifier’s ouput. 
But in figure 6B, any major difference in the character- 
istics of the two choppers will effect the d-c gain of 
the amplifier. 


Contact Resistance Considerations. Any contact re- 
sistance exhibited by chopper “A” may or may not affect 
the amplifiers output depending on the value of input 
resistors R,, Ry and Ry. With a low input-impedance, 
a significant amount of contact resistance tends to 
attenuate the input signal to the a-c amplifier and to 
reduce the amplifier’s gain. In high-impedance circuits, 
the effects of contact resistance are negligible, but chop- 
per “noise” can be a problem. It is obvious that circuit 
designers must use discretion in choosing components 
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duced by terminating the coil leads 
at the opposite end of the unit from the contact leads. 
Noise is reduced still further by completely isolating 
the coil from the switching assembly. An “external 
coil” version of the non-resonant chopper virtually elim- 
inates all noise caused by electrostatic coupling from the 
chopper coil to its contacts. 

Three Kinds of Noise. Chopper “noise” is a signal gen- 
erated within the chopper—primarily from three sour- 
ces: 1. electrostatic coupling; 2. electromagnetic coup- 
ling; and 3. thermal emf’s. 

Electrostatic coupling between the chopper coil and 
the switching assembly usually is the major source of 
chopper noise, particularly in high-impedance circuits. 
In “internal-coil” type choppers, electrostatic noise is 
the voltage that is capacitively coupled from the coil 
to the contact circuit. The value of the coupling im- 
pedance is extremely high and depends on the driving 
frequency of the chopper. This impedance is many 
times greater than the load impedances generally used 
in chopper circuits. Therefore, the resultant chopper 
noise due to electrostatic coupling appears directly pro- 
portional to the chopper’s load impedance. 

In low-impedance circuits, the magnitude of electro- 
static noise is negligible and the effect of magnetic 
coupling on chopper noise is noticed. Being a direct 
result of existing flux linkages found in the chopper, 
magnetic noise is essentially independent of circuit load- 
ing because of its low source-impedance. Magnetic noise 
usually is quite low and nearly constant. In high-im- 
pedance circuits, magnetic noise is usually negligible 
because of the much higher value of electrostatic noise. 

The third source of chopper noise is thermal noise 
produced by the thermal emf's generated at junctions of 
dissimilar metals due to a temperature gradient. In a 
chopper, thermal noise can be found at the junction 
of dissimilar contact materials and at the terminal con- 
nections. Thermal noise is generally quite low, but can- 
not be discounted as a noise source. 

Electrostatic noise has virtually been eliminated in 
the “external-coil chopper” by completely isolating the 
coil from the hermetically-sealed switching assembly, 
and by locating the coil leads as far as possible away 
from the contact leads. The elimination of magnetic 
flux linkages has kept electromagnetic noise to a mini- 


* In electronics, ‘“‘noise’’ is unwanted, spurious signals that tend to garble 
or mask wanted signals. 
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mum. Thermal noise has been greatly reduced by elimi- 
nating dissimilar contact materials. A typical noise curve 
for an external-coil chopper is shown in Figure 7. 

An external-coil chopper can be used when the pres- 
ence of chopper noise could result in system unrelia- 
bility. Similarly, since chopper reliability depends on 
which performance characteristics are or are not ac- 
ceptable to its particular application, the circuit designer 
can select the chopper which offers the characteristics 
required by his circuit. Thus, chopper reliability is the 
responsibility of the circuit designer as well as the 
chopper designer. Through proper application, choppers 
can be as reliable as any other component in use today. 


WHERE ARE ELECTROMECHANICAL 
CHOPPERS USED? 

Choppers can be used in nearly all circuits where 
switching is required. Their use is limited by the fol- 
lowing operating parameters: 

frequency range: 0 to 3000 cps; temperature 
range: —65 to +200 °C; vibration: 30 g, at 5 
to 2000 cps; shock: 50g; contact rating: 0 to 100 
volts, 0 to 5 ma; noise: as low as 0.1 microvolt; 
life: up to 10,000 hours depending on operating 
characteristics. 

Choppers frequently are used in circuits to act as: 
Modulators—ac to dc, or creating a carrier fre- 
quency on slowly-changing a-c signals; Demod- 
ulators—synchronous rectifiers; Sampling switches 
—comparison of signals or portions of signals; 
Quadrature rejectors—elimination of undesirable 
signals of a particular phase; Wave-shaping de- 
vices; Phase detectors. 

There are many circuits in which choppers are used 
to perform one or more of the above functions. Some 
more-basic types have been chosen to illustrate the chop- 
per's versatility. 

Electronic Null-Balance Potentiometer 

Figure 8 is a schematic of an electronic null-balance 
recorder. An unknown d-c voltage is compared to a 
known voltage, the difference being the input to the 
chopper. The chopper modulates this d-c voltage at the 
chopper’s driving frequency and at a phase which indi- 
cates the polarity of the d-c signal. This signal is am- 
plified to drive a two-phase servomotor which, by 
means of a bridge divider, changes the known voltage 
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in the direction that will cancel the unknown voltage. 
When the known and unknown voltages are equal, the 
servomotor receives no signal and the system is at rest. 
The calibrated known voltage then is an accurate meas- 
ure of the unknown voltage. 


Quadrature Rejection Circuit 


Figure 9A shows the schematic of a quadrature re- 
jection circuit in which the chopper is used to eliminate 
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Figure 8. Basic circuit of self-balancing poten- 
tiometer, showing how chopper is used. 
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any undesirable a-c signal of a particular phase before 
it reaches the grid of the tube. Assuming the unwanted 
signal is a-c pickup interfering with desired d-c input 
at point A; the chopper is used to reject this pickup 
and transfer only the d-c signal. The chopper is run 
at the same frequency as that of the pickup signal. Its 
phase is adjusted so that the dwell time occurs between 
the peaks of the pickup waveform (Figure 9B). If the 
chopper is phased correctly, the total effective pickup 
signal stored in the capacitor will be zero and only the 
d-c signal will be modulated. 

This circuit is used to reject quadrature signals of an 
a-c input. If contact action is in phase with the desired 
signal, only the in-phase component of signal will be 
passed, and the quadrature component will be rejected. 


Phase Detector Circuit 


The phase detector circuit is quite similar to the 
quadrature rejection circuit. In the phase detector cir- 
cuit (Figure 10), the chopper is used to detect any 
change between phase “1” and phase “2”. The chopper 
coil is energized from a reference source and remains 
constant. Any deviation in phase “1” will produce a 
change in the cutput signal that will be a function of 
the difference in phase between the two signals. 


Frequency Recorder 


In Figure 11, the chopper is used to detect an un- 
known frequency. This frequency is fed into an am- 
plifier which supplies the proper coil voltage to the 
chopper. The chopper delivers a portion of the standard 
voltage to the filter network. This voltage depends on 
the frequency at which the chopper is being driven. By 
adjusting the time constants of the circuit, the d-c out- 
put voltage will be proportional to the unknown fre- 
quency. For this circuit to function properly, its input 
and output time-constants must be considerably shorter 
than the chopper dwell-time. 


Chopper Amplifier 


In the chopper amplifier (Figure 12) the spdt 
chopper acts as both modulator and demodulator. The 
amplifier input is modulated by being alternately 
shorted to ground. The output is half-wave rectified by 
being shorted to ground on the other half cycle. To ob- 
tain synchronous demodulation, the amplifier must be 
designed with 180-degree phase reversal between its in- 
put and output (amplifier with odd number of stages). 
This type of chopper amplifier offers low-drift charac- 
teristics not available in straight d-c coupled amplifiers. 
With low-level inputs, high chopper noise can be a 
problem. Use of low-noise choppers is recommended 
in such applications. 

The above are but a few of the many circuits in 
which the unique switching characteristics of the elec- 
tromechanical chopper are being used. Potential appli- 
cations of choppers are so varied that chopper manu- 
facturers have found it impractical to catalog their 
products’ characteristics. These manufacturers welcome 
opportunities to assist industrial or military electronic 
circuit designers in selecting a chopper suitable for their 
particular applications. 
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Here are complete details on tools and techniques to make small 


thermocouples for taking surface temperatures on thin metal sec- 


tions —a satisfactory solution to a problem commonly met in 


aeronautics, and in thermodynamic and engineering laboratories. 


Special Thermocouple Solves 


Surface-Temperature Problem 


by C. E. Moeller 
Research Engineer 
Midwest Research Institute 


Kansas City, Missouri 


The Problem 


In a particular research program, it was necessary 
to know the temperature change of the surface of a 
platinum sheet when exposed to high-velocity gases 
of varying temperature. Because heat flow through 
the sheet was considered to be uni-directional, knowl- 
edge of the temperature change at a plane in the sheet 
parallel to, and a known distance from, the exposed 
surface could be used to calculate the surface tem- 
perature. It was desired to know the temperatures 
over an area approximately 0.100 in. in diameter. 
Hence, any device used would have to be less than 
0.100 in. in diameter. Heat losses along extension wires 
were to be minimized, and the presence of the device 
was not to interfere appreciably with the normal heat 
losses from the surface. Moreover, the sensing zone of 
the device was to be planar, parallel to, and at a pre- 
dictable distance from the exposed surface of the sheet. 
To top off these difficulties, our device was to with- 
stand severe vibration as well! 


The Solution 


It seemed to us that a practical solution to our 
complex problem would be a thermocouple attached 
to the internal surface of the sheet. Then, the platinum 
sheet would be one metal of a thermocouple to which 
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a 0.010 in. diameter platinum-10% rhodium wire, the 
other metal, would be welded. Under the sponsorship 
of the Diamond Ordnance Fuze Laboratories, Ordnance 
Corps., Department of the Army, we developed the 
technique herein described, produced such a thermo- 
couple, and made a quantity of prototype models. 


Why We Chose Resistance Welding 


We considered two welding methods—percussion 
and resistance. In percussion welding, electrical energy 
stored in a condenser is discharged suddenly with an 
arc between the wire and the sheet, and the two metals 
are brought together while both are partially molten. 
(See “More Accurate Thermocouples with Percussion 
Welding,” p. 42, ISAJ 3/58.) Resistance welding is 
the heating of two metals by the passage of high elec- 
trical current through them when held between two 
electrodes. Heating at the contact between the two 
metals being joined is due to resistance at the minute 
points of contact between their two surfaces. 

Experience with percussion welding showed us that 
reliable welds were hard to make in this particular 
application. The zone of fusion between the wire and 
the sheet was rather broad and deep, and the thermo- 
couple junction was not well-defined —an initial re- 
quirement of our program. So, we shifted attention 
to resistance welding. 

The several factors influencing the amount of heat- 
ing in resistance welding are: contact resistance, volt- 
age across this resistance, and time duration of the 
voltage application. If the surface condition and the 
contact surface of the two metals are controlled and 
maintained the same for all welds, then the variation 
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in contact resistance depends on the contact pressure 
between the two surfaces. 

Calibrated weights are placed on the weight plat- 
form of the fixture (Figure 1) to obtain contact pres- 
sures in increments of 1,000 psi, with a maximum of 
10,000 psi. 

The wire is held in a copper-jawed vise, and the 
platinum sheet is placed on top of the copper post. 
The vise is held vertical by a pantograph linkage. 
The solenoid and rheostat were used in the studies 
dealing with percussion welding techniques. 

The voltage applied to the copper electrodes is 
supplied by a 30:1 stepdown current transformer; the 
primary voltage is controlled by a “Variac” auto trans- 
former. The time duration of the applied voltage is 
controlled by the timing unit of a “Zephyr Micro- 
brazer”’. 


Forming a Reproducible Head 
To maintain controlled conditions for evaluating 
the welding parameters, the contact area between the 





Figure |. This machine 
was developed and built 
to hold and weld plati- 
num-rhodium wire to plat- 
inum sheet. 








wire and the sheet must be the same for all welds. 
This area was arbitrarily chosen as that of a 0.040 in. 
diameter head formed on the end of the extension 
wire, as this would allow a large enough welded junc- 
tion to provide a sound mechanical connection. The 
thickness of the disc was chosen as 0.006 to 0.007 in. 
To reduce heat flow down the extension wire, its 
diameter was fixed at 0.010 in. 

Steps in Fabrication. A short length of the 0.010 
wire (Figure 2A) is held so as to protrude 1/4 in. 
from one side of a pliers. This 1/4 in. section is heated 
in an electric arc so that it melts and draws into a 
sphere (B) at the edge of the pliers due to the sur- 
face tension of the molten metal. After cooling, the 
wire is dropped into a cylinder with ID about 0.8 the 
diameter of the sphere. When the sphere is pressed 
against this cylinder, it is firmly held so that a flat 
spot (C) can be sanded off opposite the wire by rub- 
bing the sphere against 400-grit emery paper. The 
wire with the sphere is then removed from the cylinder 
and placed in a 0.010 in. hole in the center of the 











Figure 2. Steps in 
forming the head on 
the end of the wire. 


(F) (G) 
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Figure 3. These jigs hold 
and form the head. 
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punch bit (D). The punch bit is then dropped into 
a cylinder (J, Figure 3), and drilled to a specific 
depth such that the end of the punch bit is 0.007 in. 
below the surface of the end of the cylinder. 

A hardened, flat plate (K) is placed against the 
flat on the sphere, and the entire assembly is pressed 
between the jaws of a vise until the plate is solid 
against the end of the cylinder. This causes the sphere 
on the end of the wire to be flattened to a thickness 
of 0.007 in. across the end of the punch bit (E and I), 
0.040 in. diameter. The excess metal from the flattened 
sphere flows over the shearing edge of the punch bit. 
The punch bit then is inserted in shear block (H), 
and the flashing is trimmed (F). The wire is removed 
from the punch bit by pulling the newly formed head 
with a pair of tweezers. Thus, the 0.040 in. diameter 
by 0.007 in. thick head on the end of a 0.010 in. wire 
(G). is formed by a relatively simple set of opera- 
tions. 


Welding Techniques 


Several welding experiments were done varying volt- 
age, voltage time-duration and contact pressure, one 
at a time. Voltages were 60, 90 and 110 on the primary 
of the stepdown transformer. When less than 60v was 
used, the weld did not hold. When 120v was applied, 
excessive heating occurred, causing large zones of fu- 
sion. The time duration of the applied voltage was 
arbitrarily chosen as 0.20, 0.32, and 0.46 second +10%. 
Contact pressures of 3,000, 6,000 and 9,000 psi were 
used. The initial contact resistance, obtained by meas- 
uring the voltage across the electrodes when a known 
d-c current flowed between them, averaged 0.00134 
ohm for contact pressure of 3,000 psi; 0.00119 ohm for 
6,000 psi and 0.00105 ohm for 9,000 psi. Oscilloscope 
records of welding current and voltage across the elec- 
trodes for 3,000 psi, 90v and 0.45 sec., indicated that 
the rms values after transients had decayed (approxi- 
mately 0.10 sec.), were 0.36v and 530 amp. 


How Good Were Our Welds? 


The welded joint between the head of the wire and 
the sheet was evaluated primarily by microscopic ex- 
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amination of the sectioned weld. Immediately after 
a weld was made, the extension wire was pulled by 
hand to be sure sufficient heating had occured to pro- 
duce fusion and a mechanically-sound weld. (A satis- 
factory weld is shown in Figure 4.) Excessive melting 
due to overheating was indicated by small balls of 
metal around the edge of the weld, forced out of the 
joint as molten metal. The test specimen was mounted, 
polished and examined to determine if the penetration 
of heat into the platinum sheet was within certain 
limits specified to assure satisfactory welds. 
Photomicrographs of the complete series of welds 


indicate that— (1) very-slight heating occurs when 
a primary voltage of 60 volts is used regardless of the 
contact pressure and time; (2) heat penetration is 


greater for 3,000 psi contact pressures than for 9,000 
psi; (3) duration of the welding cycle in the intervals 
studies seems not to influence the size of the heated 
region. Optimum welding is obtained with contact 
pressures between 6,000 and 9,000 psi at a primary 
voltage between 90 and 110 for a time duration of 
0.20 to 0.50 sec. 

While the value of these parameters are restricted 
to the platinum-platinum 10% rhodium combination, 
the general information and techniques that we de- 
veloped can be applied to the welding of other thermo- 
couple metals. 





Figure 4. The 
finished head — 
electrically and 
mechanical- 
ly sound, and of 
high dimensional 
reproducibility. 
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These four Russian instrument engineers, all mem- 
bers of The Automation and Telemechanics Insti- 
tute, Moscow, herewith give their answers to ISAJ 
questions on Soviet instrumentation. They are shown 
with their ISA Host, Jack Ward, (right) of duPont, 
during their lecture session at the ISA Conference, 
Philadelphia, September 19, 1958. Left to right: 
Borris N. Naumov, Aleksandr M. Petrovskiy, Alek- 
sandr B. Chelyustkin, and Associate Director of 
the Institute, Professor Aleksandr M. Letov. 








Soviet Instrumentation 
from the Inside 


To its 13th Annual Conference last Septem- 
ber in Philadelphia, ISA invited six Russian 
instrumentmen, each a specialist in an industry 
or technology. They were quests of ISA from 
their arrival at Idlewild Airport, to their leav- 
ing ten days later, including the full week of 
lectures, workshops, exhibits and social events 
at our Annual Conference. 

Before their leaving, your ISA Journal edi- 
tors requested our Soviet guests to answer sev- 
eral questions about their instrumentation 
methods and problems. The answers below, re- 
cently received from Russia, are the pooled 
opinion of the four delegates who are from 
the Russian Institute of Automation and Tele- 
mechanics, Moscow. The reader must under- 
stand that these answers represent the personal 
opinions of the four men, based on their per- 
sonal knowledge and experience, and are not 
to be regarded as official views of the Soviet 
Government. 


1. Do Russian industrial plants have separate instru- 
ment engineering and maintenance departments? 
Such separate instrument departments exist in all 
those plants and factories where they are necessary 
because of the conditions of the production technology. 


2. In Russia, do you have the title “instrument” or 
“control engineer”? 

Yes, we have. Moreover, this title is subdivided into 
separate classifications, according to the specialization 
acquired at the university or engineering school, and 
according to the various kinds of instrument manu- 
facturing in existence. The full title depends on the 
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special branch of the instrument-making industry in 
which the specialist is employed as, for instance, “elec- 
trical engineer on instruments”, etc. 


3. How are your instrument and control engineers 
selected and trained? 

When selecting students for entrance into univer- 
sities and engineering schools, the Soviet system of 
education gives preference to persons who have worked 
2 to 3 years in some industrial production job. As a 
rule, such high school graduates make the most mature 
students to be taught in universities and engineering 
schools; and they usually take up those specialties in 
which they had been working at the factory or plant. 
At the university or engineering school, they are 
given a sufficiently-high level of general knowledge 
and a number of engineering courses of a more nar- 
row character, but deeper in profile, which are directly 
related to their specialty. 


4. Do Russian engineering schools have separate and 
distinct instrument courses? 

On the subjects of instrument making and automa- 
tion, independent courses are given, whose outline 
and volume is coordinated with the specialties estab- 
lished at the particular university. In addition, there 
are a number of so called “faculty courses” which are 
not obligatory, but are recommended as desirable for 
persons who aim to improve their learning above the 
obligatory program. 


5. How do Russian instrument engineers rate in au- 
thority, prestige, and salary with other kinds of en- 
gineers? 

Questions about distinctions of engineers are de- 
cided according to concrete circumstances and de- 
pending upon a person’s qualifications, upon the kind 
of work he is doing and upon his success. 
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6. With the rapid growth of instrumentation and auto- 
mation in the US, we have developed a shortage of 
qualified instrument engineers and technicians. Does 
the Soviet Union have a similar shortage of imstru- 
ment engineers and technicians? 

Yes, there is one. The shortage is due to the rapidity 
of development of our instrument manufacturing in- 
dustry which, in some directions, has taken place 
faster than was planned. 


7. How are instrument technicians and repairmen se- 
lected and trained? 

There are special schools and courses for prepara- 
tion of instrumentmaker technicians. In case of need, 
the largest factories or plants can themselves organize 
the preparation of instrument specialists that they 
need. Some plants have evening extension courses pro- 
vided by the technical schools. 


8. How do Russian scientific organizations and indus- 
trial plants obtain their instruments and control equip- 
ment? 

Factories and scientific organizations obtain their 
instruments by means of applications made by them; 
the applications are specified from catalogues and other 
information, which are distributed by the supply or- 
ganization. These catalogues set forth the data that 
must be specified in order to obtain one or the other 
equipment. 


9. Does the Soviet Union have competitive organiza- 
tions, each manufacturing many kinds of instruments 
and control equipment, or are specific plants desig- 
nated to make sbecitic types of instruments? 

Competitive organizations according to your con- 
cepts of competition do not exist in our country. How- 
ever, there are organizations related to each other by 
their structure, which compete with each other in put- 
ting out the best quality and the largest volume in 
instrumentation equipment and technical means for 
automation. 


10. Who determines the selection of instruments for 
a process or system—the instrument manufacturer, a 
consulting or design engineering organization, or the 
industrial plant which will use the instruments? 

In this respect there are different firms; but the 
deciding part belongs to the technical organizations 
who do the designing on the project, and also to the 
factories and plants where the equipment is to be in- 
stalled. 


11. How does the use of electronic control systems 
compare with pneumatic control systems in Russian in- 
dustrial processing? 

Both kinds of instruments and automation systems 
are used. Because of the very rapid growth of automa- 
tion, it is very difficult to state which one is actually 
prevailing. At times it appears that there is an over- 
enthusiasm for electronics, semi-conductors, and mag- 
netic elements. However, pneumatic and other kinds 
of instruments also are found in most applications. 
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12. What is the progress in use of transistors and 
magnetic amplifiers in Russian industrial instruments 
and controls? 

The large bulk of electronic instruments produced 
by the USSR industry uses electronic tubes; in newly- 
developed instruments, there is a tendency for wide- 
spread use of transistors. Magnetic amplifiers are used 
comparatively seldom in instruments, but are widely 
used in the control system of electrical driving machin- 
ery (especially with controllable mercury rectifiers). 


13. Does Russian industry make extensive use of graph- 
ic instrument panels? 

In the USSR, recording instruments are widely used, 
which assures the possibility of controlling and an- 
alyzing the technological processes. In complex sys- 
tems, because of the large number of instruments re- 
quired, the use of recorders is somewhat difficult; 
therefore, in a number of cases, panels of single-point 
recorders are replaced by a system of multipoint nu- 
merical controllers, switched on one after another in 
a definite cycle. 


14. How extensively are you using frequency response 
for dynamic analysis of instruments and systems? 

The methods of frequency analysis and synthesis 
are widely used by our scientists and engineers in the 
solution of various scientific and design problems in 
instrumentation and automation. However, classical 
methods of analysis are also used. On all these methods, 
there are many textbooks and much scientific literature 
published in our country. 


15. Are computers being used in closed-loop control 
systems and as simulators to solve control problems? 

Work is going on for utilization in industry of com- 
puting machines of both of the analog and the digital 
kinds. One example of such an application was given 
in the paper which a member of our delegation, A. B. 
Chelyustkin, presented before the Conference of Self- 
Optimizing Control, by ASME-IRD, at the University 
of Delaware, April 2-4, 1958. 


16. What area of basic research do you consider to 
be the most important today to the advancement of 
Russian instrumentation and control? What types of 
instruments do you think are most in need of improve- 
ment? 

For further development of automatic regulation, 
we consider it important to concentrate the efforts 
of scientists and engineers on the development of self- 
adjusting systems and systems of optimal regulation. 
These scientific problems are being elucidated in Soviet, 
as well as American, scientific literature. However, for 
instrument manufacturer and automation engineer, 
along with others, the most important problem is de- 
pendability. 

With respect to applications, the most important 
problem is to obtain the highest economic effective- 
ness of the methods and technical means of automation. 
The sincere thanks of the ISA Journal goes to M. G. Jacobson, Consulting 


Physicist, Verona, Pennsylvania, for his translations from the Russian in prepa 
ration of this article. 
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Figure |. Central control room for new 60,000 BPD integrated refinery of Standard Oil Co. 





(Ohio) in Toledo. 





At Standard of Ohio’s New Toledo Refinery the 


Instrument Department Becomes 


A Part of Plant Operations 


by T. L. Clift, (ISA Member) 
Control Systems Supervisor 
The Standard Oil Co. (Ohio) 

Toledo Refinery — Toledo, Ohio 


WHEN STANDARD OIL COMPANY of Ohio 
planned the design and operation of its new 60,000 BPD 
integrated refinery at Toledo, they took a fresh look 
at their organization and its structure. After study and 
consideration, it was decided to make the instrument 
maintenance and engineering group one of three ma- 
jor departments in the process group, with the super- 
visor reporting directly to the General Process Super- 
intendent. The unit is called the Control Systems De- 
partment. This article discusses how a new plant design 
dictated a new approach in maintenance and operation, 
and explains how personnel for this new Control Sys- 
tem Department were selected, trained and organized. 


Integrated Refinery Operates As A Single Unit 


The new Toledo Sohio refinery is designed for thru- 
put with minimum holding time. There are no tankage 


capacities between units. Coolers are dispensed with 
(except when required for processing) and process 
streams flow hot from one processing step to the next. 
The following process units in this refinery are com- 
pletely integrated and operate as a single unit. 


Crude and Vacuum Distillation 
Delayed Coking 

Hydrogenation 

Catalytic Reforming 

Catalytic Cracking 

Propylene Polymerization 

Two Complete Gas Recovery Plants 
Stream Boiler Plant 


The boiler plant, consisting of a power boiler and 
a CO boiler, is the only source of steam in the refinery. 
Two alkylation units from the old refinery are not in- 
tegrated into the above processing, but are a continu- 
ing part of refinery operations. A complete auto- 
matic gasoline blender was built as part of the offsite 
facilities. 

The refinery cost about $50 million, of which $314 


million went for instrumentation and controls. 
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Because of this “single unit” concept, we were able 
to exchange heat from unit to unit, irrespective of nor- 
mal battery limits, where such exchange could be eco- 
nomically justified. In addition, heat from a hot stream 
is not exchanged to a cold stream by going through 
an independent heat carrier such as steam. In other 
words, towers are reboiled by oil streams and not 
steam. 


Centralized Control System 


From the above brief description, the needs for a 
precise and reliable control system are obvious. The 
change from conventional process design dictated a 
new control philosophy. This unit is designed around 
one central control room, called the “nerve center,” where 
all the major variables in the entire refinery are con- 
trolled and supervised. (Figure 1) In addition, there 
are several secondary control rooms called “satellites” 
where less critical variables are controlled. All the panel 
boards are full graphic, including a process flow sche- 
matic above the panels showing those parts of the pro- 
cess being controlled in other control houses. This is 
a must so that the operator on any particular section 
could look up at the process flow diagram and see 
what variables are being controlled from the secondary 
control rooms. The graphic flow diagrams also show in- 
strument symbols and their location. Additionally, there 
are local panels mounted in small houses directly at the 
units they control, such as furnace firing panels and 
panels for large compressors. 

With this type of control philosophy, a good com- 
munications system was essential. The entire plant is 
connected by an intercom phone and speaker system 
backed up by a plant dial phone system and a “wal- 
kie-talkie” system in case of electrical system failure. An 
alternate plant electrical system is provided to back up 
the important interlock systems protecting the boilers, 
compressors, etc., and to feed certain important light- 
ing, such as panel boards and safety points. 


Establishing The Control Systems Department 


There were five major considerations in establishing 
the Control Systems Department: 

(1) Department organization and manpower 
required. 

(2) Qualifications for personnel and selecting 
personnel. 

(3) Training personnel. 

(4) Service policy and spare parts inventory. 

(5) Shop facilities. 

Conventional instrument maintenance organization 
structures and procedures were essentially discarded 
and a new point of view was taken. A new significance 
was given to maintenance of instrumentation. 


Organization — It was obvious from the first 
conception of this type of process that instrumentation 
would be tightly integrated with the process operation, 
and consequently, the organization group responsible for 
the startup, operation and future instrument engineer- 
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Figure 2. Organization chart of new Sohio Toledo 
refinery showing position of Control System De- 
partment in process operation. 


ing would have to be included in the process or- 
ganization. With this line of responsibility, activity 
could be directed by those who are fully aware of the 
importance of the control systems group. This group is 
not considered as just another service organization. With 
this in mind, the people most naturally familiar with the 
process are the process operating group. Therefore, it 
was decided to have the Control Systems Supervisor re- 
port to the General Process Superintendent (Figure 2). 
In so doing, factors of plant safety, operation and quality 
of product are more closely related to operation and 
maintenance of control equipment. Also, the department 
could function and grow without being hampered by 
persons who are not fully aware of the overall plant 
needs, particularly regarding the importance of the con- 
trol systems department to overall plant profitability. 
Looking into the future when processes will be con- 
trolled by stream analyzers and computers, the basic 
structure of this organization will not have to changed 
to encompass the overall responsibility of the depart- 
ment. 

After going through a very successful startup as far 
as instrumentation problems are concerned, we feel 
that the type of organization which was set up, in- 
cluding its place in the plant organization, has most 
satisfactorily fulfilled the original requirements. Being 
keyed closely into the operating group, the problems 
have been solved with a minimum amount of effort 
because of the complete understanding of a problem 
common to both the control systems group and pro- 
cess group. 

A point system was established to relate the num- 
ber of instrument units installed and manpower needed 
for maintenance. Each major instrument was assigned 
one point, with simpler devices and more complex in- 
struments being assigned proportionately lower and 
higher valves. Based on experience in other refineries, 
the way in which this new organization would func- 
tion, and caliber of men to be employed, it was deter- 
mined that each man could handle 100 points. With 
this scale it was determined to have a department of 
22 men— 16 hourly first class instrumentmen, three 
instrument specialists, a foreman, one control systems 
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engineer, and a control systems supervisor. The latter 
6 men are management and on salary. 


Selecting Personnel — It was apparent that man- 
power for this department had to be carefully selected 
and specifically trained. The mechanics must have a 
specific background and intelligence level to become 
first class instrumentmen within the training period. 
By making up a reasonable list of qualifications and 
job requirements, we were able to get our local plant 
union's approval on them before the jobs were posted 
for bid. We feel that the qualifications not only helped 
us in selecting the proper men to be trained, but also 
kept men from being placed on jobs where later on 
they would be dissatisfied because they could not keep 
up with the group. We feel that this is one of man- 
agement’s responsibilities. There is nothing so discour- 
aging as being placed in a job when in your own mind 
you know you will never learn to do it well. We feel 
very strongly that qualifications are necessary to se- 
lect the proper men for any particular job. Qualifica- 
tions will be accepted by all concerned if they are 
reasonable and administered fairly. We interviewed 
each man to be sure he was sincere in wanting to spend 
the time and effort to become an Instrumentman. 


Training — With the proper men selected for the 
training program, the task of training 16 new men 
to handle the control systems problems on the 60,000 
BPD integrated refinery was started. We had nine 
months in which to accomplish this. Normally, it takes 
at least three years to train a man to be a First Class 
Instrumentman. From this, we knew that new and 
different techniques of training had to be used to 
accomplish our purpose in a shorter period of time. 
We set the program to train five days per week, eight 
hours per day. Before we started the formal training 
program, we gave each man three aptitude tests: prob- 
lem solving, mechanical comprehension and manual 
dexterity to determine the average intelligence of the 
group. This enabled us to know how to prepare the 
material for the course. Our program was broken down 
into five parts: 


1. Basic mathematics, electricity, electronics and 
physics. 


2. Basic instrumentation principles and auto- 
matic control theory. 


. Manufacturers, training on their own equip- 
ment. 


We 


4. Process training. 


5. Field training on equipment during construc- 
tion, installation and calibration. 


The first part was contracted out to Toledo Univer- 
sity. They furnished an instructor who came into the 
plant two days per week to teach the courses listed 
above. This was carried on simultaneously with part 
two which was taught by our own refinery people. In 
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part three, every piece of equipment purchased for 
the refinery was completely explained as to theory of 
operation, then completely disassembled and reassam- 
bled and calibrated. Each man had to do this on every 
type of equipment. This part was taught by service 
engineers from the companies who supplied equipment. 


The fourth part covered process operations. This 
was quite essential as it helped us in selling the new 
concept of process design. This program was carried 
on with the assistance of our process operating per- 
sonnel. Special printed materials of all the process 
circuits were made up for each man. Each man was 
also given a complete set of instrument operating in- 
structions along with a personal file drawer to keep 
them in. 


During the training program, we made maximum 
use of visual aids such as movies, slides, working mod- 
els and cut-away models. We also made demonstration 
panels to show the function and operation of each 
component in an instrument. One of the most impor- 
tant aids was a process simulator, designed by our- 
selves and The Foxboro Company, simulating a process 
pneumatically, using the same instruments that were 
being used in the refinery. This panel enabled us to 
show the mechanic how to adjust the instrument func- 
tions and the results of the adjustment on the process. 
In this panel, we could also adjust time lags on each 
process and each control loop individually. This panel 
was also a great help in training our operating people 
in the method of swinging the cascaded control sys- 
tems from manual to automatic and back to manual. 
This last item is extremely vital on a large integrated 
unit where furnaces, reboilers, etc., are remotely lo- 
cated from the control center. 


We also designed, with the help of the Carmody 
Corp., Buffalo, N. Y., a complete fluid catalytic-crack- 
ing process simulator. It contained actual process sim- 
ulations of the regenerator, reactor, main fractionator, 
air blower and compressor. This was an all-electrical 
panel used mostly for operator training. It incorporated 
alarm points which sounded when the process ex- 
ceeded the range of control. 


The fifth part of the program was essentially the 
final test which encompassed the final calibration and 
loop testing of all the refinery instrument loops. This 
was extremely valuable in relating instruments to the 
process. 


Servicing Control Systems — The control sys- 
tems performance must be maintained at near 100% to 
allow management to get the results needed from the 
processing equipment. The department is set up to 
function with a minimum number of on-the-job re- 
pairs. This is accomplished by component replacement 
in the plant. Instead of repairing a part on the job, 
the instrument is replaced with a new or rebuilt unit 
and the defective unit is taken to the repair shop for 
repairs and calibration. Our warehouse inventory con- 
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sists of major instrument parts. After repairs, a part 
is placed back in the warehouse where it was ready to 
make another round trip. If the repair shop is loaded 
with work, parts are sent back to the manufacturer for 
a rebuilt unit replacement which comes back into our 
warehouse stock again. The original parts inventory 
was valued at $60,000. 


This type of replacement we feel is more economi- 
cal in the end, due to the process being on control 
while the instrument is being repaired in the shop or 
at the manufacturer. Every piece of equipment leaving 
the warehouse, going into the plant, must go through 
the calibrating room for a double check, no matter 
where it has been sent for repairs. This means the 
repaired part goes to the calibrating room before it 
goes into the warehouse, and again when it leaves the 
warehouse going to the plant. This method catches any 
damage in storage and eliminates the installation of 
a faulty instrument in the process. 


The refinery has 11 process stream analyzers, in- 
cluding instruments for oxygen, hydrogen, and pH. 
We expect to install other analyzers and employ a 
stream analyzer specialist. 


The Control Systems Department, in addition to its 
responsibility for maintenance, is responsible for rou- 
tine instrument engineering, new installations and 
modifications. In general, the three Instrument Special- 
ists advise the mechanics and make controller adjustment 
in the plant. 


Shop Facilities — The instrument department oc- 
cupies a building 100’ x 40’ (Figure 3). The instrument 
repair area takes up 45’ x 40’ of this building. In this 
area, we have individual 4’ work benches, displacement 
metering test equipment, overhead bridge crane, heavy 
work benches and the usual shop tools. The Instru- 
ment Shop Foreman and Instrument Specialist offices 
take up 14’ x 34’ in the center of the building. The 
electronic and pneumatic calibrating room takes up 
40’ to 20’. In this room, we are set up to calibrate by 
the most modern methods all types of electronic and 
pneumatic equipment, including thermocouple calibra- 
tion. The remaining area, 40’ by 20’, is used for a 
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process and instrument training and conference room 
in which we have all our visual aids stored, including 
the Carmody and Foxboro trainers. This arrangement 
has worked out very well — especially having the train- 
ing and conference room in the same building with 
the instrument department. 


Conclusions 


The minimum number of instrument problems en- 
countered in plant startup and the successful mainte- 
nance of a large number of instruments in this new 
type of integrated refinery indicate our original plan- 
ning was correct. In summary, these are the high points 
of this program. 


1. There have been no plant shutdowns because 
of instrument failure. 


2. We have no instrument mechanics on eve- 
ning and night shift; however men are on 
call for emergency work. 


. Organizing the control systems department 
under the General Process Superintendent 
has worked out very well in our case. The 
cooperation between operations and mainte- 
nance has been excellent. 


‘oe 


4. Establishing reasonable qualifications helped 
us select competent people for training as 
Instrumentmen. 


5. Without a well-organized intensive training 
program, the department could not have 
hoped to handle the instrument problems 
with the startup and operation of an inte- 
grated refinery. 


6. Our component replacement and repair ap- 
proach to maintenance has minimized dis- 
turbances to the process caused by instrumen- 
tation. 


7. Creation of a group of Instrument Specialists 
within the department has given us a solu- 
tion of the trouble shooting problems that 
arise on an installation of this type. 
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The Statistical Approach 


Although the announced conference theme was “The 
Systems Approach,” actual interest centered on only one 
of its aspects—statistical analysis of original measure- 
ments. Opening speaker Professor Enoch Durbin of 
James Forrestal Research Center, Princeton University, 
triggered the trend for the symposium in presenting the 
statistical methods that will greatly cut bandwidth and 
time requirements of the data by analyzing its statistical 
information content. Said he: “The fantastic pace and 
outrageous expense of current aeronautic research neces- 
sitates a serious review of flight-testing techniques from 
the standpoint of the amount of information gained per 
flight.” Durbin goes back directly to “design of meas- 
urements.” Subtler than the brute-force methods that 
simply increase the amount of data, is evaluation of how 
efficiently our measuring capabilites are being used. 

Durbin points out that the instantaneous magnitude 
of many measurement signals is of no value; information 


*See ‘“‘How to Cure Data Indigestion’ p. 76-7, ISAJ 6/58. 


+This ingenious symbol represents ISA in Seattle—land of the Igpoo 
Indians. Scoop had it that low man on the totem pole, ears wide open 
and teeth showing, is the instrument engineer-- (Top man with hole in his 
head undoubtedly is the flight-test engineer.) 


Prof. Enoch J. 
Durbin, Forrestal 
Research Center, 
set the confer- 
ence motif— 
“data or infor- 
mation?" 


Less Data— 


More Information 


LAST YEAR’S ISA FLIGHT TEST SYMPOSIUM concerned itself with solutions to “Data 
Indigestion”*—"“How can we get the information out of the masses of data we have gathered 
in our plane and missile testing programs?” This year's symposium, penetrating a step further, 
was obsessed with the statistical approach to data acquisition. The question repeatedly asked was: 
“Should we have taken all this data in the first place?” 


This, the 5th Flight Test Instrumentation Symposium, presented in Seattle May 3-6 by ISA’s 
Aeronautical Industries Division, proved again that it is the top meeting in the field. With its 16 
technical papers reporting latest developments, its 14 lively workshop-forums providing atten- 
dee participation, and its attendance topping 500, it represents the biggest annual concentration 
of advanced aeronautical instrument know-how anywhere. 


lies only in certain properties of the signal, such as its 
average value, its variations from average (mean, prob- 
ability distribution ), and its power distribution—" power 
spectral density”. He thinks the area of random signal 
measurement offers the greatest potential for advance; 
mathematical statistical analyses for obtaining informa- 
tion from such signals are well understood. Claims Dur- 
bin, “Large improvements can be made using existing 
systems, without vast new capital expenditures.” 

Asked Walter Gabriel, Convair: “Say we are con- 
vinced of the correctness of these techniques, how do 
we ‘sell’ them to our management?” In answering, Dur- 
bin summed up the sense of the whole conference: “We 
instrumentmen must insist on digging into what meas- 
urement means. What is the measurement for? Really 
and truly, what is our ultimate objective in making it?” 
And Dr. Ralph Tripp, v.p. ISA Industries Department, 
concluded: “We must use statistical methods to get back 
to earth the data we need over the very limited band- 
width available to us. We must learn to transmit only 
answers—not the great mass of random information.” 


Power Spectral Density 


While Durbin covered the theoretical principles of 
statistical analysis, A. R. Soffel, Acoustics and Vibration 
Engineer for Douglas Aircraft, presented a very prac- 
tical example of its use. For instance: many instrument 
engineers are called on to quantitatively evaluate oscil- 
lograph records which have random variations in time. 
A potent analysis uses mean power spectral density, 
which can be determined electrically from the signal. 
Soffel explained the significance of mean, power, spec- 
tral, and density, and then defined them together: “Mean 
power spectral density of a non-periodic wave is the 
average power in a one-cycle-per-second frequency band 
plotted as a continuous function of frequency.” 

Novel feature of Soffel’s talk was his tape-recorder 
playback so his audience could actually hear the char- 


ISA Journal 














"Ajax Corporation" struggles 
to avert disaster after too-low 
bid. Design forum panelists 
(L to R): Chairman James C. 
Kyle, Technical Industries; Eu- 
gene L. Mleczko, Aerojet-Gen- 
eral; and Robert T. Nakasone, 
Wiancko Engrg. 


Transducers" 


satisfaction. 


acteristics and differences between sine, rectified, square 
and pulse waves, and power spectrums of each. 


Brutal Environment 

When flight testing was confined to manned air- 
planes, environmental problems were considered tough. 
But the environment that test instruments must endure 
in missiles is fantastically worse. As Conference Chair- 
man Fred E. Woods, Boeing, said: “It would be hard 
deliberately to design a worse environment for instru- 
ments than met in modern missiles.” Their rocket en- 
gines generate several-thousand-degree temperatures at 
one end, their middle is at —300°F with liquid fuels, 
and the instrument package at the other end suffers 
levels of vibration, acceleration and noise never before 
encountered. He concluded: “Even testing instruments 
for missiles is -difficult, because we cannot reproduce 
in the lab the terrible environment met in space flight.” 

To illustrate these brutal environments, Warren Han- 
cock, Endevco, showed several minutes of movies of 
rockets and planes in action. In describing in-flight vi- 
bration measurements under these extremes, his state- 
ment on acoustic noise is typical: “Upper acoustic level 
limits are in the neighborhod of 150 to 170 db with 
levels up to 210 db reported—acoustic energy at 120 db 
can induce vibration of 50 g's or more!” 

Brutal environments got spotlight attention in a stim- 
ulating workshop “Transducer Environment in Super- 
sonic Flight.” Looking ahead, G. E. Sanderson, Flight 
Test Manager for Lockheed asked—“What are airframe 
and missile makers doing mow to determine what kind 
of measurement environment they will meet 5 years 
from now?” The ensuing free-wheeling debate was re- 
capped by T. J. Martin, Boeing: “While we don’t know 
what we'll be flying five years from now, we do have 
fair ideas on speeds, altitudes, temperatures, and other 
environmental factors.” Session consensus: environ- 
ments for flight-test instruments will steadily worsen! 


Space-Age Transducers 
If environment is tough, the problems of measure- 
ment now facing instrumentmen is even tougher. Said 
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"Just what are we going to call a 
transducer?" asks D.P. Konichek, Boe- 
ing, (standing right). After due dis- 
cussion, "High-Level vs. Low-Level 


workshop Chairman 
Tom MacAnespie (seated left), The 
Martin Co., defined it to everyone's 








Key men in Symposium's suc- 
cess. (L to R) speaker Dr. W. 
A. Wildhack, National Bureau 
of Standards; symposium chair- 


man Fred E. Woods, Boeing 
Airplane Co.; and v.p. ISA In- 
dustries Dept., Dr. Ralph H. 
Tripp, Grumman Aircraft. 


Jerry Meyer of Statham: “These latest instruments rep- 
resent designs necessary to solve space-age problems. 
In the conquest of space, even more difficult transducer 
problems will have to be solved.” As environments be- 
come more and more severe, instruments necessarily 
become more and more exotic: Examples: Meyers told 
of an ultra-miniature liquid-liquid differential-pressure 
transducer wherein two strain gages assembled back to 
back form half-bridges whose outputs subtract. The de- 
vice, designed to measure D-P across a solid-rocket en- 
gine hydraulic actuator, represents a 21:1 reduction in 
volume and an 18:1 reduction in weight! 


Texas Instruments’ chief resistor engineer John R. 
Pies, recounted their experiments in the doping of semi- 
conductors to develop reliable thermal-sensing elements 
—work which led to their recently-announced “Sensis- 
tor,” a silicon transistor doped with boron. Chief fea- 
ture: high output — 3.8 mv per degree C — 76 times 
higher than the iron-constantan couple with 0.05 mv 
per degree C! 


The Sad Case of Ajax Corporation 


Like many another small, new, instrument maker, 
Ajax “lost its shirt” bidding a rock-bottom $200,000 on 
a Captive Test Instrument System. This was the “gim- 
mick” around which Chairman James C. Kyle, president, 
Technical Industries, built the most popular and pro- 
ductive workshop of the Symposium. All through three 
hours of hard-hitting audience-panel debate, Kyle and 
his “board of directors” carried out the pretense that 
Ajax Corporation really existed. Audience-raised ques- 
tions on costs, accuracies, circuit details, time-sharing, 
transmission errors, calibrations—even on instructing a 
customer—were referred to the “corporation” engineers, 
and answered in complete specific detail. Summed up 
“Board Chairman” Kyle: “An unwise, inexperienced 
management bid on a simple-looking system—pushing 
their price down to the very edge of the state of the 
art.” And what solution do you suppose was proposed? 
Why—"Go back on the Government for more money!” 
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Figure |. Three movie cameras 
check flight of seaplane model as 
it skims past under radio control 
of operator (right). 


Better 


Seaplanes 
Through 








Photographic Instrumentation 


A very new field—‘‘photographic instrumentation’’—is introduced to 


ISA] readers in this fascinating story. Models of Uncle Sam’s latest 


seaplanes are flown past high-speed movie cameras by radio control 


to check takeoff, flight and landing characteristics. These powerful 


techniques promise valuable 


by T. E. Sladek, 
Hydrodynamics Engineer 
Convair Division, General Dynamics Corporation 
San Diego, California 


THE TOWING BASIN is to the hydrodynamicist 
what the wind tunnel is to the aerodynamicist. Each 
man tries to establish conditions similar to the design 
conditions of the full-scale article, in which to test his 
model and record its performance characteristics. But 
the hydrodynamicist finds his task of duplicating con- 
ditions a little more difficult. For, while most towing 
basins have equipment to produce waves for model 
investigation in rough water, they cannot reproduce 
the confused sea states and wind conditions found in 
nature. 


One Shot Gets Whole Story 


To fill this gap between testing a model in a hu- 
manly-controlled environment and in actual open-sea 
operations, a method of statistical free-body model 
testing was evolved during World War II. The test 


applications in 


many industries. 


vehicle for this method is a radio-controlled, powered 
model of a seaplane, true to scale in every respect. 
Because the model is a free body operating in open 
water, the accumulation of data is more difficult than 
in normal towing-basin operations. A limited number 
of sensing devices can be carried within the model; 
but to date we have found that the simplest way to 
record model behavior is with a tripod-mounted mo- 
tion-picture camera which captures every motion of 
the model during a test. 

With the camera, it is possible to determine velocity, 
acceleration, longitudinal and directional stability, and 
spray characteristics, and thus to predict full-scale 
performance. This method of recording is convenient: 
any or all of the above data can be obtained from one 
film strip of a single radio-controlled model run. This 
is particularly valuable, as sometimes the unexpected 
happens and the incident is recorded even though no 
prior steps were taken to instrument the model for it. 


Camera Location and Film Speed 

The motion picture camera setup is quite simple. 
The camera is first positioned on shore on a line 
forming a perpendicular bisector to the path of the 
model, and leveled (Figure 1). It is necessary that 
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Figure 2. This is what camera 
sees. Target on nose, quadrant 
lines on tail and cross hatching 
on fuselage check trim and 
spray characteristics. 








the picture contain a clear, large image of the model 
and an identifying shore line which is to be used 
later as a reference to facilitate analysis of the run. 
The camera must run at a preset constant speed so 
that a time scale can be established based on frame 
speed. 


The method for analyzing the ; otographic records 
of the model runs is based on s.nple mathematics. 
The equipment needed for data reduction consists of 
a film analyzer that has been equipped with a standard 
drafting machine. 


First, a time scale is selected. In general, for a fairly 
accurate description of model behavior, analysis of 
every tenth frame is sufficient for film speeds of 24 
frames per second. Here, the time interval for ten 
frames would be 10/24 or 0417 seconds. For in- 
vestigating impact landing, camera speeds of 128 to 
500 frames per second give a more accurate descrip- 
tion of the maneuvers. 


Model Travel and Velocity 


The true distance that the model travels can be 
found by measuring and record- 





by the ratio of the actual reference length to the image 
reference length, gives the true distance that the model 
travels for each frame analyzed. This may be expressed: 


D true (ft) = 
true length ref. (ft) 


< change image position (in.) 
image length ref. (in.) 8 P 


The average velocity per frame is found by dividing 
the true distance that the model travels per frame by 
the lapsed time per frame; therefore, 


(V =D/T) 


Either horizontal or vertical velocity can be determined 
by this method. The acceleration can be found by 
taking the first derivative of the velocity. The accuracy 
of the velocity values can be maintained at +0.25 
feet per second, which is quite adequate for general 


model testing. 


Finding the Trim Angle 


The model trim-angle can be determined easily by 


the target-quadrant system. As shown in Figure 2, a 





ing the following for each select- 
ed frame: 

The distance that a point on wn / 
the model image is from a fixed — 
landmark image. 

2. The image length of a known 
longitudinal reference distance on 
the model. 

The change in image position per 
frame is then found from (1) 
above. This value, when multiplied 


Figure 3. When camera is ob- 
lique from perpendicular, these 
references give true trim value. 
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Figure 4. This geometry gives true angle of trim 
from data in Figure 3. 


cross target is placed in a readily-visible location at 
the bow of the model and a quadrant is painted on 
its vertical stabilizer. The quadrant is laid out so the 
width of the lines and of the spaces is in one degree 
increments. To analyze the film for values of trim 
angle, a horizontal line is positioned so it passes through 
the cross target, and the value of the angle is read 
directly from the intersection of the line on the sta- 
bilizer quadrant. The horizontal line can be estab- 
lished either by the horizon or from the edge of the 
frame of the film (assuming the camera has been 
leveled). If the camera is on a horizontal line in re- 
spect to the model, an accuracy of +0.25 angular 
degree is easily maintained. One advantage of this sys- 
tem is that the true value of trim can be determined 
even though the model-path-to-camera line-of-sight an- 
gle varies greatly. The limit, of course, would be where 
the model path approaches parallelism with the camera 
line of sight, and the image of the target and quadrant 
becomes obscure. 


The trim angle also can be found by another method 
without the target and quadrant. The trim angle of a 
reference line of the model can be measured directly 
from a horizontal line, providing the model image is 
true view. As the camera line-of-sight to model-path 
angle varies from 90 degrees, an error is induced into 
the value of the measured trim angle; however, it has 
been found that varying as much as +10 degrees 
from perpendicular results in errors small enough to 
maintain a +0.5 degree accuracy. 


Correcting the Trim Angle 


If the camera angle is more oblique from perpen- 
dicular, the following method can be used to correct 
the image trim-angle to a true trim value. This method 
can be used to determine the directional stability of 
the model also, since any turning of the model is 
evident when the camera-to-model-path angle is plot- 
ted on a graph versus time. To correct for this angular- 
ity, the image lengths of a longitudinal reference (AB 





Figure 3) and a lateral reference (CD) are recorded. 
The tangent of the angle, w, is 


AB 


my 
From this, the angle of w can be determined. 

To reduce the scatter of data, a faired graph of the 
angle w versus time should be made. A similar graph 
of the image trim-angle 8 obtained also should be 
made. Then, using these faired values, the true trim 
angle can be determined from the following relation- 
ship: 


true length CD 


si ome true length AB 


sin t=(sin Wy) and sin B) 


This relationship was derived from geometry (Figure 
4). From this it can be seen that: 


‘ 
sin yy = —— 
L 
Ly | 
sin 
sin B = N/Ly 
N = Ly sin B 
2t=—N/iL. = (Ly) {sin B) (sin wp) 


Ly 
sin t = (sin B) (sin) 


The spray characteristics are obtained with the aid 
of a grid painted on the side of the model hull ( Fig- 
ure 2). The analysis of the film consists simply of 
locating the crest of the spray on the grid to give the 
vertical and longitudinal position. Lateral position of 
spray crests can be recorded by a second motion pic- 
ture camera that is in line with the model path. 


Synchronizing Telemeter and Camera 


To coordinate data from photo and telemetering 
sources, a model electrical circuit flashes a high-inten- 
sity light mounted on the model and simultaneously 
causes a blip to occur on one trace of the oscillograph 
record. The photo and telemetering recording are 
started at the same time so the coordination of the 
time scale of both instruments is positive. 


This photographic instrumentation method has proved 
to be technically sound and has produced a great 
wealth of accurate, consistent data. The method is 
direct and simple. The data reduction does not re- 
quire highly skilled technicians; however, it is time 
consuming. The versatility of this technique of photo 
instrumentation is obvious, and no doubt it will find 
wide application in many other engineering test pro- 
cedures. 
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What Is Data Handling? 


.. . AIEE Meet Asks and Answers 


MORE PERSISTENTLY than at any other meeting 
your ISAJ editors recently have scouted, the question 
— “What is data handling?” —bothered sessions at 
AIEE’s Analog and Digital Instrumentation Conference 
in Philadelphia, April 20-21. Repeatedly, listeners ask- 
ed: “What's the difference between a data handler and 
a computer?” “Where does data handling leave off 
and computation start?” And it wasn’t until late in the 
last day that this question was defined and answered. 

In a paper outstanding for terseness, logic, and or- 
ganization, Helmut Schwab, Systems Engineer for Con- 
solidated Electrodynamics, proposed a set of basic con- 
cepts, a systematic organization, and a new symbolic 
algebra for the whole field of digital data processing. 
He recommends a new approach founded on basic 
areas and functions. Areas: acquisition, handling, eval- 
uation and display. Functions: selecting, comparing, 
switching, memory, control and translation. Under ques- 
tioning, Schwab admitted, “These are over-simplifica- 
tions: for example ‘translation’ actually requires a fam- 
ily of six subfunctions.” Schwab believes all data-han- 
dling functions can be represented by 15 standard build- 
ing blocks. 

Some speakers contended that data processors will 
never be economically justified by their data output 
alone, but only when those data are used by comput- 
ers for automatic control. However, Marvin Blynn of 
M-H thinks: “While readout into large computers 
is possible, the chief value of data handling is in fast 
data for operator guidance presented in the most 
significant, predigested form.” 

Mutual Talkfest. Apparently, AIEE with its big mem- 
bership has enough men engaged in electronic instru- 
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ment design to justify a whole conference for them 
alone. And this meeting was just that — 444 electronic 
designers reading 34 papers to each other about their 
latest developments. Here, aside from floor discus- 
sions, no user viewpoints were aired: every speaker 
represented an instrument maker. But as such, it was 
fascinating for an instrument user to sit in and listen. 
For here described was the last word in high-speed re- 
corders, novel transducers, fast flexible data-handlers, 
and computers especially designed for process control. 
This meet was the third in a series presented every 
three to four years on this subject by the Recording and 
Controlling Instrumentation Committee of AIEE. Coop- 
erating societies were ASME, IRE, and ISA. 


W hither Instrument Education? AIEE evidenced the 
seriousness of today’s educational problems by devoting 
its opening (and only general) session to “Engineering 
Education for Instrumentation.” Answering his own 
question, “Would the engineer-science team be more 
effective if the engineer knew more science,” D. T. 
Canfield, Purdue University Professor of Electrical En- 
gineering, said: “I feel the pendulum has swung too 
far towards the scientific, and that we are in danger 
of taking all the engineering out of engineering edu- 
cation.” Canfield hopes new courses in instrumentation 
will supplant the classical courses in electrical meas- 
urement in our engineering college curricula. How- 
ever, he thinks, “Time would be wasted teaching the 
Sophomore about existing apparatus, because it will 
be obsolete by the time he graduates.” 

Consensus of the session: Instrumentation and meas- 
urement are being challenged as part of engineering 
college curricula. These educators and industrial en- 
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gineers think this is a mistake, and are seeking ways 
to promote instrumentation in our colleges. 


Analogs and X-Y’s. Faster, more versatile, more spe- 
cialized recorders were described by six speakers in 
the analog-recorder session. Item—a chart drive with 
speed adjustments of 1600:1 ratio, using UV light and 
special photographic recording paper: D. D. Trautner 
of M-H. Item— X-Y plotters that trace missile track- 
ing radar data over maps of the existing terrain: F. L. 
Martinson of Electronic Associates. Item—an electron- 
ic strip-chart recorder that crosses its 12” chart in 0.37 
seconds: John Garrigus of Bristol Company. 


Control by Computer.* As always these last two 


years, biggest conference interest focused on computer 
control. By now, reports of actual experience are com- 
ing in. Item—G. E. 311 and 312 computers have 
operated up to one year in iron-ore sintering, and 
continuous-strip annealing control. Reliability excellent 
—up to seven months without failure: Arnold Spiel- 
berg of General Electric. Item— Westinghouse “Op- 
con” (optimizing control) has been in charge of a 
Dow Chemical catalytic dehydrogenation “miniplant” 


*Look for the 35-page ‘Status of Computer Control’’—feature of your ISAJ 


for July. 
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This computer measures a slow burn. 





Between Sessions Confab— 
found AIEE and ISA commit- 
teemen exchanging views. 
(L to R) Session Chairman 
E. A. Weiss, Sun Oil; Con- 
ference Chairman Walter 
Jacobson, Bristol Co.; Phila- 
delphia section ISA presi- 
dent Horace Richter, Fischer 
& Porter; Session Chairman 


A. J. Williams, Jr., L & N. 








since June, 1958. Maximation of styrene was the orig- 
inal “optimum”. But, after experience, process eco- 
nomics showed the fallacy of optimums selected on 
technical bases only. Second Opcon was shipped to 
Sun Oil for butane-isobutane separation control in mid 
April: R. I. Van Nice of Westinghouse. 


Transducer Progress. Six makers described their latest 
in measuring devices. Here, new levels of accuracy, 
sensitivity, and stability were outstanding. Item — an 
all-magnetic emf converter with ranges down to 0-2 
mv, repeatability 0.03% and response flat to 4 cps: 
H. E. Darling of Foxboro. Item—an ionization de- 
tector working by converting sampled gas to solid 
particles, and measuring the effect of solids on ion- 
chamber current. Sensitivity—an incredible 0 to 50 
parts per billion: L. E. Maley of Mine Safety. Item — 
a gas chromatograph with “peak holding” device, enables 
closed-loop process control from intermittent sampled 
data. H. Noebels of Beckman Instruments. Noebels 
startled his listeners by stating: “Experience shows that 
better control sometimes is got from sampled data 
rather than from continuous data!” Process cycling 
may be damped out by the dead time. Noebels thinks 
continuous chromatography won't bring the control 
improvement some people expect. 


A. F. Robertson and D. Gross of our National Bureau 
of Standards have come up with a special analog com- 
puter that can estimate the fire endurance of building 
materials subject to the temperature-time exposures 
that would occur if a building actually were in flames. 
It works on the analogy between current flow in its 
electrical circuits and heat flow conduction through 
structural materials. 

Previously, the fire resistance of building parts was 
tested by burning down an actual structure! Of course, 
this was costly and time consuming. In addition to sav- 
ing taxpayers both, NBS’s new computer is much more 
flexible, and presents the data in instantly accessible 
form. 
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A report of Foundation for In- 
strumentation Education and 
Research activities by its Ex- 
ecutive Director, Lloyd Slater. 


Instrumentation’s Stake in the Clouds 


Fourth FIER Clinic Studies Measurement 
for Weather Prediction and Control 


WHAT MUST WE MEASURE in the clouds if bet- 
ter weather prediction and, ultimately, weather modifi- 
cation are to become realities? This was the big question 
facing 75 meteorologists and instrumentmen meeting 
February 24-25, in an interdisciplinary clinic at Massa- 
chusetts Institute of Technology. The Clinic was organ- 
ized by FIER in cooperation with the American Meteo- 
rology Society. 

Man’s control of climate is an elusive and challeng- 
ing prospect. The basic weather variables—cloud mass, 
movement, and physical properties—pose difficult meas- 
urement problems. Clearly these measurements must be 
perfected and their interrelationships explored if a com- 
puter is someday to produce meaningful generalizations 
for the weatherman. 

Atmospheric measurement problems have become an 
urgent international issue; so urgent that National Sci- 
ence Foundation recently set up an Atmospheric Science 
Program with sizeable funds for research in this area. 
It was NSF which asked FIER and AMS to organize, 
with the aid of a $5,100 grant to FIER, a Clinic to ex- 
plore “Instrumentation Requirements for Cloud and 
Weather Modification”. 


Identifying the Basic Measurements 


In conference planning, FIER and the AMS Cloud 
Physics Committee found that five measurement areas 
must be improved if progress is to be made towards 
weather modification. (See next page, 64). To explore 
these areas, AMS invited to the Clinic 35 leading cloud 
physics researchers, and FIER asked an equal number of 


widely-experienced instrument engineers. The weather 
researchers tersely described the kind of cloud measure- 
ments they now make and the kind they would like to 
make. Members of the instrument fraternity then coun- 
tered with suggestions. 

The instrumentmen quickly learned that Meteorologi- 
cal measurements now range from the surprisingly so- 
phisticated to the crude or cumbersome. They heard of 
multiple-sensor, servo-coordinated airborne measure- 
ment systems employing computer techniques to assay 
the net electrical charge in a cloud. On the other hand, 
they learned that drop-size measurement usually is done 
by photographing its impact on a slide. 


Inter-Field Cooperation a Necessity 


A free-wheeling discussion produced this poser: who 
is the man who will develop the needed new techniques 
—the meteorologist who bones up on instrumentation 
or the skilled instrumentman who joins this field? 
Clearly, results often will come through a team approach 
rather than through emergence of enough exotic inter- 
disciplinary hybrids to tackle the job. 

All agreed that setting the stage for team coopera- 
tion would take joint attention from scientific organi- 
zations interested in fusing the two fields. Here we 
have two excellent groups which could effect this fu- 
sion: ISA and AMS. The logical follow-up to the FIER- 
AMS Clinic will be an activity which brings together 
people from both Societies. We look forward hopefully 
to this soon. (See next page, 64). 





The Meteorological Measurers ... . 








. and a Mentor 


John Bellamy of 
Cook Research Lab- 
oratories, an in- 
strument man deep 
in meteorology, 
holds forth on 
measuring cloud 
kinematics. His en- 
grossed audience 
included leading 
workers in cloud 
physics and in in- 
strument design. 
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These Basic Cloud Measurements Must Be Improved If We Are To Control Weather 


THESE SUMMARIES OF THE FIER-AMS CLINIC WERE PREPARED BY SESSION CHAIRMEN 


I. THE MEASUREMENT OF ATMOSPHERIC NU- 
CLEI by Vincent J. Schafer, Munitalp Foundation. 


The Problem. Particles of solid and liquid form, larger than 
0.1 micron diameter, but smaller than 10 microns, constitute 
the main bulk of visible and submiscroscopic atmospheric 
aerosols. In terms of number, it is likely that particles that do 
not scatter light, and are thus invisible, are more numerous. 
These small particles are important as nuclei for ice crystal 
formation or as carriers of electric charge. The latter particles 
are more likely to serve as condensation nuclei. Their chemical 
nature determines whether they collect water or other con- 
densates when suitable atmospheric conditions are present. 


Present Methods. Condensation nuclei are measured by intro- 
ducing a sample of air containing them into a moist chamber 
and then subjecting them to a supersaturated environment. 
The degree of supersaturation needed to cause them to serve 
as condensation-centers is a measure of their activity. Most 
methods now used to measure the concentration of conden- 
sation nuclei use some type of expansion cloud chamber and 
an optical-electronic sensor (the G.E. nuclei meter is consid- 
ered a fairly reliable and satisfactory device for making such 
measurements). Nuclei for ice-crystal formation occur in 
concentrations four to six orders of magnitude lower than 
condensation nuclei. Methods for measuring them are cur- 
rently less reliable or satisfactory. A considerable volume of 
air must be passed through an undercooled cloud of water 
droplets and the crystals which form are then counted. This 
is done: 1. visually (Schaefer cold chamber); 2. by having the 
particles fall into an undercooled liquid where they initiate 
the growth of large crystals (Schaefer—polyvinyl alcohol; 
Warner—sugar solution); 3. by electronic signals (Shaefer— 
scattered light; Vonnegut—hot wire; Bollay—light pulse). All 
current methods need better reliability, greater simplicity and 
other improvements. 


II. TH&t MEASUREMENT OF CLOUD DROP SIZE 
by Helmut Weickman, Signal Corp. Engineering 
Laboratory. 


The Problem. A compelling need exists for complete knowl- 
edge of particle sizes of cloud and precipitation elements to 
better understand the potentialities of weather control as well 
as to enhance military and defense operations. Clouds are 
transparent only to a certain extent for radar and infrared 
detection devices, aud a complete appraisal of the potential 
for these powerful detecting tools cannot be made before 
particle sizes are known. Finally, as the age of high-speed 
aircraft and missiles approaches, one has to consider that 
raindrops above certain size may become disastrous for such 
vehicles when intercepted at Mach numbers above three. 
One may distinguish roughly the following size classes: 


1. Cloud droplets: 1 to 75 microns diameter 
2. Drizzle droplets: 75 to 250 microns diameter 
3. Raindrops: 250 to 4000 microns diameter 


The concentration of these particles also can be given in three 
classes: 


1. Cloud droplets: 10 to 1000 per cubic centimeter 

2. Drizzle droplets: 10 to 1000 per liter 

3. Raindrops: 10 to 1000 per cubic meter 
Because of these great variabilities—due to various types of 
clouds as well as environmental conditions—average data 
usually are meaningless for a specific application. 
Present Methods. Three general methods prevail: 


1. Measurement of replicas or high-speed photographs of 
the individual drops. 


2. The use of liquid-water-content measuring or icing- 
rate devices with varying “collection efficiencies”’. 


3. The use of some type of mechanical, optical, or elec- 
trical detector of individual drops, the output from which can 
be interpreted in terms of drop size. 


Ill, THE MEASUREMENT OF LIQUID-WATER 
CONTENT by R. R. Braham, University of Chicago. 


The Problem. The following requirements prevail: 
Liquid-Water Content Expected: 0.05 gm/m* to 10 gm/m? 
Temperatures Encountered: plus 25 to minus 40°C 
Drop Sizes Encountered: 5 microns to 1000 microns radius 
Accuracy Needed: plus or minus 3% desirable (now +15%) 
Response for Airborne Use: 1 second or less 
Response for Ground Use: 1 minute or less 


General: capable of ready calibration, rugged enough for field 
use, obtain sample without disturbing environment (if possi- 
ble), capable of easy interception. 


Present Method. The present method is to use what is known 
as a Riming Multicylinder. The procedure is to weigh or 
measure thickness of ice accumulation on a graduated series 
of rotating cylinders mounted in the wind stream. Collection 
efficiencies of the cylinders is a function of airspeed, droplet 
size and cylinder size. Through use of theoretical values of 
collection efficiency, one can deduce water content and size 
distribution from the amount of ice collected on different 
cylinders. This device is robust and simple. But it is slow, 
limited to sub-cooled clouds, requires a difficult analysis, and 
latent heat seriously effects it—particularly at high liquid- 
water content. 


IV. THE MEASUREMENT OF ELECTRICAL 
PROPERTIES by A. R. Kassander, University of 
Arizona. 


The Problem. To understand the formation of precipitation 
and lightning it is essential that techniques be developed for 
measuring the electrical properties of clouds and precipitation. 
It has been established that the coalescence efficiency of 
cloud droplets depends on the strength of the electric field 
surrounding the droplets and probably on the charge carried 
by the droplets. There are many theories for the creation and 
separation of charge in clouds. Some depend on the coexist- 
ence of supercooled water droplets and large ice particles. 
According to these theories, strong electric fields result from 
processes involving precipitation-size particles. Another group 
of theories does not require the prior existence of precipita- 
tion, but suggests rather that the growth of large electric- 
charge centers precedes and leads to the growth of precipi- 
tation. 


Present Methods. Measurements of vital importance to this 
problem are the following: 1. electric field strength; 2. air 
conductivity; 3. charge on cloud and precipitation particles 
(with simultaneous measurement of drop size). It would be 
important to design instruments which can be used on air- 
craft. To measure drop charge, an electrically-shielded induc- 
tion ring has been used by Gunn of the U.S. Weather Bureau. 
Gunn also has used electric field meters to measure the 
electric field at the surface of the airplane. 


V. THE MEASUREMENT OF CLOUD KINEMAT- 
ICS by Charles Anderson, Hanscom Air Force Base. 


The Problem. There is a great need to delineate the direction 
and speed of the air currents within and around growing 
clouds. Dynamic theories explaining fhe origination and evo- 
lution of the clouds need the stimulus of factual information 
of this type in order to realistically approach the situation 
as it exists in the atmosphere. 


Present Methods. The method should be capable of describing 
the entire flow field simultaneously since rapid changes take 
place both in time and space. Thus, point-to-point measure- 
ments are not too useful where quasi steady-state conditions 
prevail. There is no body of literature on this aspect of cloud 
physics. Only a few attempts have been made in the past, 
and these largely involved point-to-point observations. Ideally, 
one might wish to borrow the tracer method from fluid 
mechanics wherein a dye material is placed in the field to 
render visible its motion. Radar reflecting strips of aluminum, 
called “chaff’’, offer a possibility for following motions with 
radar. The principle problems here are: 1. ordinary chaff has 
too high a fall velocity and thus could be used only with 
high vertical air currents; 2. precipitation particles reflect 
radar also, so that a discrimination must be made. 
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>» SOCIETY NEWS 


Executive Board Doings 





Calling All Photo Instrument Engineers! 


ISA Forms PIE Division 


Photographic instrumentation engineers realized a 
long standing ambition when the Executive Board au- 
thorized the formation of a new ISA division in the 
Technical Department to serve the interest of these 
engineers. Estimates are that 5,000 potential members 
await the new ISA activity. Don Prell was named its 
Director. Already, he has organized two sessions of 
technical papers for presentation at the 1959 Annual 
Conference in Chicago. The scope covered by this Di- 
vision will include data recording, measurement, and 
control utilizing photographic equipment, methods, tech- 
niques and material. Photographic instrumentation is 
defined as the science and art of providing devices and 
techniques for physical measurement, and observation 
and processing the results thereof. Examples of photo- 
graphic instrumentation include high-speed and stop- 
motion photography; use of sensitized materials for 
measuring surface replica and relative radiation absorp- 
tivity; photographic map making and air reconnaissance; 
precision film reading and automatic data reduction; use 
of cameras for in-flight measurement of aircraft and 
missile performance (see story p. 58). The new Division 
was authorized contingent upon its ability to develop a 
satisfactory organization and manual of operation. 


Society Operation Tops Million 


The 1960 budget summary submitted for Executive 
Board consideration shows receipts totaling more than 
a million dollars! Approximately half is derived from 
exhibit space sales, one quarter from Journal adver- 
tising, 15% from Society dues and the remainder from 
miscellaneous income sources. An income of this mag- 
nitude makes possible significantly greater member 
services and increased performance of good works in 
the interest of instrumentation. The three conferences 
and exhibits plus the more than twenty Divisional or 
cooperative symposia, added to the increasing number 
and stature of Section programs, will serve to bring 
instrumentation activity within reach of every ISA 
member during 1960. Improved Journal coverage cou- 
pled with the publication of Transactions and other tech- 
nical and educational materials also represent important 
advances which our larger income makes possible. 
(Watch the July issue of the Journal for more details 
on the growth of ISA.) ; 

The budget prepared cooperatively by the head- 
quarters office and the Finance Committee is submitted 
to the Executive Board for their thorough study prior 
to Board approval July 17, 1959. Approval then will 
officially endorse the 1960 symposia program and the 
increases in headquarters staff necessary to render the 
expanding pattern of membership services. 


New ISA Awards Program 


Although the Society long has had an Honors and 
Awards Committee, its activities has been restricted 
almost exclusively to the granting of Honorary Mem- 
bership to an outstanding contributor to Society welfare 
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by J. Johnston, Jr. 


President-Elect Secretary, Instrument Society of America 





each year. The program authorized at this board meet- 
ing puts into operation a procedure for the recognition 
of other contributions to the advancement of the arts 
and sciences of instrumentation. The program is designed 
to stimulate and encourage contributions to the progress 
of instrumentation science and technology. Each organi- 
zational unit, including all of the Society’s Sections, are 
encouraged to establish honors and awards appropriate 
to their activities. Under the newly-adopted program, 
mementos of appreciation for their services to the So- 
ciety are awarded to all members of the Executive 
Board, Division Directors and the Committee Chairman 
reporting directly to a member of the Executive Board. 
Awards will be granted for the outstanding article, re- 
port, paper, or published document and the outstanding 
technical, educational, or philosophical contribution to 
instrumentation science and technology. 

Sections shall be encouraged to establish sections hon- 
ors and awards programs which can be administered 
most effectively through section officership. 

These evidences of Society recognition for outstand- 
ing service or contribution to the Society or to instru- 
mentation science and technology will be granted only 
when an obviously-qualified candidate is apparent. The 
Society will encourage the establishment and endow- 
ment of significant cash awards to accompany the So- 
ciety honors. The donors of such cash awards may be 
identified with the award if they wish. 


Transactions of ISA to be Published in 1959 


The Society took yet another step toward realization 
of this important outlet for its technical activities. The 
transactions program has now been reviewed in detail 
by the Finance Committee. A preliminary report on the 
financial implications was presented and the Executive 
Board continued its endorsement of the publication. A 
question remains bearing on the method for promotion. 
The suggestion to issue the first copy of each of the 
four separate parts free to the entire membership is 
being reexamined. However, this reexamination will 
not hinder progress toward the realization of the ulti- 
mate goal. Forms for the use of reviewers in determining 
the acceptability of submitted papers for transactions 
publications are in preparation and will be in the hands 
of all Divisional Directors at the earliest possible date. 
It is hoped that at least one or two issues of the trans- 
actions will be made during 1959. 


No New Name for ISA 


The membership response to the recommendation that 
the Society’s name be changed to “Instrumentation So- 
ciety of America” was certainly apathetic. Very few re- 
sponses were received and of these only 20% endorsed 
the change. There was a general sentiment that the 
change was not significant enough to warrant serious 
consideration. Some favored a far more radical change, 
one emphasizing the control function predominating. 
In view of this lack of endorsement, the Executive Board 
decided to withhold further action on this question. 
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Highlights of the 


Chicago—heartland of the booming industrial Mid- 
west. That's the place. 

ISA’s 14th Annual Instrument-Automation Conference 
and Exhibit. That’s the event. 

September 21 through 25. That’s the date. 

Will you be there? Will you be there to hear, from 
among more than 100 technical papers, those which 
touch directly on your area of instrumentation? Will 
you be there to hear instrumentation experts from Eng- 
land, Japan, and countries of Continental Europe 
speaking on world-wide progress in instrumentation? 
Will you be there to hear U'S. experts, the best in their 
respective fields, tell about the latest in instrumentation 
from in-lab to on-stream? Will you be there to visit the 
inner workings of Chicago's plants and refineries? 

Presented on these two pages is some “top cream” 
of the Chicago Show. The plant tours, papers and speak- 
ers you'll read about here are only a glimpse at the 
truly fabulous program that will be presented in Chi- 
cago this September. No wonder that among instru- 
ment men, ISA’s Annual Conference and Exhibit is 
known as THE instrumentation show! 

And speaking of the Exhibit, nearly 400 US makers 
of all types of instruments, controllers, computers and 
accessories, will show their latest products. 

The exhibit, housed this year in Chicago's Inter- 
national Amphitheater, is one of the 10 largest indus- 
trial exhibits in the world, occupying 72,816 square 
feet of floor space. 








Plant Tours Planned 


Plans are firming up for a program of plant tours 
during the week of the 14th Annual ISA Conference- 
Exhibit. Chairman Robert Muha reports that among the 
plants considered by the committee is the South Chicago 
Works of United States Steel (shown at left). Main 
points of interest here will be the sintering plant and 
structural mill facilities. Also open for viewing will be 
the blast furnaces, open hearth and locking pits. 

A visit to the Argo Plant of the Corn Products Com- 
pany will let you see extensive food process instrumen- 
tation, with emphasis on highly-instrumented separating 
equipment. Two electrically-controlled alkylation units, 
the latest and first in the Midwest, will be yours to see 
if you visit the Blue Island Refinery of Clark Oil Com- 
pany, also listed for touring. 

Many more tours are being scheduled, and you'll read 
more about them in coming issues of the Journal. 


ISA Chicago Show 





oO. P. 
Lovett 


Admiral 
Bennett 


Dr. D. P. 
Eckman 


Experts You Will Hear 


There will be much to see and do in Chicago at ISA's 
14th Annual Conference and Exhibit. The Exhibit, the 
Plant Tours, the Social Program, all will be important 
on your list of “things to do in Chicago.” But the most 
important reason for your being in Chicago will be the 
Conference program of technical sessions, workshops 
and clinics. You'll be coming to learn more about the 
field of instrumentation in general, more about your 
own particular part of that field. Herewith, the “top 
cream” of the Conference program and speakers: 

Rear Admiral R. Bennett, Chief of Naval Research, 
has accepted an invitation to speak at the September 21 
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Firebird III with its cluster of seven 
fins which serve as aerodynamic 
stabilizers and also emphasize the 
forward thrust of its rear-posi- 
tioned Whirlfire gas-turbine en- 
gine. 


Keynote Session. His talk will cover instrumentation 
developments and uses by the military, repository of a 
sizable share of dollar power and brain power in the 
field of instrumentation. 


Dr. Eckman to Speak 


A top-notch expert and a top-notch subject will get 
together in the National Lecture Series. Dr. Donald P. 
Eckman of Case Institute of Technology, recipient of 
this year’s ASME award for outstanding work in the 
field of instrumentation, will speak on “The Future 
of Computer Control.” 


Gas Flow Computer 


Computers are today’s big news in instrumentation 
and control, and they'll be big news at the Chicago 
Conference. One of the most important papers to be 
presented at the Conference will be “Computer Use in 
Sizing Control Valves.” This new approach to valve 
sizing, developed from a study in the application of 
digital computers, will be explained by O. P. Lovett, 
Development Engineer in the Design Department of 
E. I. duPont de Nemours & Co. 

Ralph H. Levis, Application Engineer—Petroleum 
Industry, Minneapolis-Honeywell, will present a paper 
on “Automatic Gas Flow Computations.” The gas flow 
computer discussed is an all-electric system which auto- 
matically and continuously measures the gas in terms 
of mass rate of flow at standard conditions. 

Three important papers are scheduled for presenta- 
tion at the Management and Economics Session. Ob- 
jective of this session is to make management aware of 
the fact that the present trend in instrumentation and 
automation will increase their responsibilities if they 
are to fully capitalize on its benefits. Byron K. Ledger- 
wood, managing editor of “Control Engineering,” will 
speak on “The Transition in the Art of Instrumentation 
and Its Meaning to Management.” 


Management and Automation 


A. F. Welch and R. V. Fisher of the Instrumentation 
Department, General Motors Research Labs, wil! pre 
sent a paper on “Organizing Today to Capitalize on the 
Instrumentation Problems of Tomorrow.” 

C. L. Parish of Monsanto Chemical Company will pre- 
sent a paper titled “Personnel Needs for Tomorrow's 
Instrumentation as Seen by Today’s Management.” 

Chairman of this session will be J. L. Serrill, Jr., in 
charge of the Process Industries Section, Market De- 
velopment Division, Leeds & Northrup. 


Instrumentation of 


FIREBIRD Ill 


Firebird [1I—General Motors’ space-age-inspired ex- 
perimental car—will be revealed in all its instrumental 
glory at the Chicago ISA Conference. 





John R. Hunsberger of GM's Electronics-Instrumen- 
tation Department will present a paper on “Instrumenta- 
tion of Firebird III” at the Automotive Instrumentation 
technical session. 

The paper will include a discussion of the complex 
electrical system, utilizing both ac and dc. The picture 
at lower right shows how hundreds of cables converge 
at the “nerve center” of the car to carry power through 
the more than two miles of wire comprising the car's 
electrical nerve system—most advanced ever produced 
for an automobile. Mr. Hunsberger also will explain the 
extensive instrumentation system with the simplified 
main instrument panel and the auxiliary plug-in panel; 
and describe briefly some of the unique electronic ac- 
cessories, such as the ultrasonic door key, automatic head- 
light control and thermistor-controlled air conditioning. 
Included in the presentation will be a 13-minute color 
movie describing the engineering features of Firebird 
II. 


The intricate electrical nerve center of Firebird Ill. 
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New Faces at Headquarters 





W. F. Minnick 


Activities and services of ISA are 
increasing. Some of this growth is 
outlined in a story by Jack John- 
ston, on page 65. And there are some 
new faces at Headquarters, to han- 
dle the activities of the growing So- 
ciety. 

There’s a new Public Relations Di- 
rector, Robert T. DeVore. He’s a 
former newspaper man and was on 
the public relations staff of the du- 
Pont Company before coming to 
ISA. 

W. F. (Bud) Minnick is Promotion 
Manager and Leon De Brakeleer is 
Director of Sections and Member- 
ship Activity. 

A former Washington, D.C., news- 
paperman, Mr. DeVore was a staff 
writer for Collier’s magazine during 
World War II, working out of their 
Washington office. Before that, he 
was on the editorial staff of the 
Washington Post. He spent 11 years 
with the duPont Company, first as 
public relations advisor to several of 
the firm’s operating departments 
and, later, as a district manager in 
the Public Relations Department ex- 
tension division. 





R. T. DeVore 
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L. H. DeBrakeleer 


In his position as Promotion Man- 
ager, Mr. Minnick’s job is to handle 
promotion and administration of the 
Russian Translations program. (For 
more on this program, see story this 
page.) 


He will also handle promotional 
activities for the Society, including 
membership promotion, exhibits and 
conferences, divisional symposia and 
ISA Journal sales media and adver- 
tising promotion. 


Mr. De Brakeleer will soon be a 
familiar face among the membership 
of the Society. He’ll be working in 
close cooperation with the Sections 
and Districts, helping them to ex- 
tend program activities and to adapt 
national programs to their particu- 
lar needs. 


A native of Burgettstown, Pa., Mr. 
DeBrakeleer is a graduate of Tri 
State College of Engineering, An- 
gola, Ind., where he took a degree 
in Civil Engineering. He has 19 
years of experience as a construc- 
tion engineer in steel mills and re- 
fineries. 





RP Drafts 
In Final Review 


Standards and Practices Commit- 
tee 8D-26, “Dynamic Response Test- 
ing,” has announced that the last 
rough drafts of RP26.2 and RP26.3 
are being distributed for final re- 
view. The recommended practices 
cover dynamic response testing of 
instruments with pneumatic and 
electric output signals. Anyone in- 
terested in reviewing the current 
drafts should promptly contact 
Chairman Fred H. Winterkamp, E. 
I. duPont de Nemours & Co., Inc., 
P.O. Box 993, Belle Works, Charles- 
ton, W. Va. 


From the Russian 


The Society’s Russian translations 
program, making available authori- 
tative English cover-to-cover trans- 
lations of four leading Soviet jour- 
nals in the field of instrumentation 
and control, is proving a resounding 
success. 

A tally of circulation covering 
January to May, 1959, shows that a 
total of 418 copies of the four jour- 
nals have been distributed. 

“Automation and Remote Con- 
trol,” published by the USSR Acad- 
emy of Science, has been distribu- 
ted by ISA for three years. A com- 
parison of circulation figures for 
1958 and 1959 shows that distribu- 
tion for the first five months of 1959 
is nearly equal to the total circu- 
lation for 1958. 

If you, too, would like to be “in 
the know” on Russian instrumenta- 
tion advances, contact W. F. Min- 
nick, Promotion Manager, ISA, 313 
Sixth Avenue, Pittsburgh 22, Pa. 








Members of ISA’s Idaho Falls Section act as task force and host committee for the 
Nuclear Instrumentation Symposium, to be held in Idaho Falls this month. They are 
(left to right) Kenneth Moriarty, Westinghouse; L. W. Scarbrough, Phillips Petroleum; 
Mel Gustaveson, Minneapolis Honeywell; and D. E. Showalter, General Electric. 
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Dont Forget 
Nuclear Symposium 


If you haven’t already done so, 
sign up now for the second National 
Nuclear Instrumentation Sympos- 
ium, Idaho Falls, Idaho, June 24-26. 

Cost of attending the technical 
sessions and proceedings, tour of the 
national reactor test station and ban- 
quet attendance is $17 to ISAmen, 
$23 to non-members. Extra proceed- 
ings can be obtained at $5 to ISA 
members, $8 per copy to non-mem- 
bers. 

Get more information from ISA 
Headquarters, 313 Sixth Ave., Pitts- 
burgh 22, Pa. 
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> SECTION NEWS 





Introduction to Hardware 





N. S. Waner, Chief Engineer for Halli- 
kainen Instruments, is host to senior stu- 
dent Michael Block, in ‘Spend a Day in 


the Career of Your Choice,’’ sponsored 


by Northern California Section. 


Northern California Section re- 
cently sponsored a program “Spend 
a Day in the Career of Your Choice,” 


Capitol News 


Washington Section’s Executive 
Council is expanding activities of 
the group. Two new committees 
have been formed to broaden the 
services of the Section. 


A Medical, Biochemical and Bio- 
logical Instrumentation Committee 
(MBBIC) has been authorized “to 
explore the expansion of services, 
activities and programs of the 
Washington Section in these fields.” 


A Technicians Activities Commit- 
tee (TAC) has been authorized “to 
explore the expansion of services, 
activities, and programs of the 
Washington Section for Technicians 
engaged in instrumentation.” 


Dr. Alfred Henley of National 
Laboratories is organizing MBBIC 
and Gilbert Nielson, also of NIL, 
is setting up operations for TAC. 


The Section has elected new of- 
ficers whose terms began after the 
May meeting. Arnold Wexler is 
president; Dr. Henry L. Mason, Ist 
vice-president; Joshua Stern, 2nd 
vice-president; Vernon E. Benjamin, 
national delegate; Robert T. Surine, 
corresponding secretary and William 
J. Clark, Jr., recording secretary. 
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for high school students in their 
area. Hallikainen Instruments of 
Berkeley, California, contributed to 
the program by inviting senior high 
school student Michael Block of 
Richmond, Calif., to spend a day 
observing the operations of the com- 
pany. 


Student Block wrote his thanks to 
the firm; called the tour “a profit- 
able experience.” He continued, “Be- 
fore my visit, I had imagined sci- 
entists and researchers in white 
robes or aprons leisurely operating 
complicated . . . computers and rma- 
chines. Now, my impression is that 
an engineering plant is operated in 
a business-like utilitarian manner, 
although I still think that the vari- 
ous procedures and machines are 
complicated.” 


Chosen by his school’s science 
teachers for his oustanding scholas- 
tic achievement in that field, Michael 
is currently planning a career in 
engineering. 


New Officers 


Northern Indiana Section officers 
for the 1959-60 season were intro- 
duced to the membership at the sec- 
tion’s May Social. 

Andrew J. Paluszek is president. 
Other officers are Arthur Pawle, 
vice-president; John J. Kull, treas- 
urer; Robert G. Steel, secretary and 
Norman C. Ludwig, sergeant at 
arms. 

A close election in the Wayne 
County Section brought these re- 
sults: 

Gil Rowland of Barber-Colman 
was elected president; Pete Mc- 
Caughna, Mobil Oil, elected to a 
2-year term as 2nd vice-president; 
Jack Feiten, H. E. Lennon, Inc., sec- 
retary; Bill Newman, Giffels and 
Rosetti, treasurer; Bob Smith, Smith 
Instrument and Equipment Co., na- 
tional delegate. 

Jack Thomas of Wyandotte Chem- 
icals continues his term as Ist vice- 
president. 

Denver Section had a dinner meet- 
ing on May 21, followed by election 
of officers for 1959-60. Results were 
not in as this issue of the ISA Jour- 
nal went to press, but the nominees 
included Rod Street, president; Don 
Rogers, vice-president; Bob Graham, 
secretary and Harold Chamberlain, 
treasurer. 


Strictly Sectional 


Savannah River 


The first in a proposed series of 
lectures to be sponsored by the 
Section’s education committee was 
given recently by C. F. Mauney of 
the Savannah River Plant. He spoke 
before an audience of ISA members 
and friends on “Transistor Funda- 
mentals and Applications.” 


Detroit 


Members recently toured the stu- 
cios of WJR-Detroit. An April meet- 
ing was held at the University of 
Detroit. Howard McKenna, senior 
research engineer with General Mo- 
tors Research Laboratories, present- 
ed a talk on “An Introduction to 
Digital Computers.” Albert T. Maser 
reports the news from Detroit. 


Memphis 


Section members took a “roof to 
basement” tour of the Thomas H. 
Allen Generating Station in Mem- 
phis, spending lots of time in the 
centralized control room, reports R. 
E. Byers. 


Tampa Bay 


Members toured the plant of 
American Cyanamid Co., in Brews- 
ter, Florida, recently, and heard a 
talk given by Ray Albritton, head 
of the plant’s instrumentation de- 
partment. R. D. Wood reports the 
news. 


New York 


L. N. Rowley, editor and publish- 
er of “Power” was the keynote 
speaker for the New York Power 
Conference sponsored by the sec- 
tion last month. Theme of the con- 
ference was “Automation progress 
in the power industry.” 


Scioto Valley 

At a recent meeting members 
heard a talk on “Atomic Reactor 
Instrumentation and Data Reduc- 
tion” given by E. M. Laubach, ap- 
plication engineer, Atomic and Ma- 
rine Division, Bailey Meter Co. 


Lehigh Valley 


Herman C. Brown, program chair- 
man, reflecting on the billions of 
dollars being appropriated for fed- 
eral and state road construction, 
scheduled K. J. Schatzlein, chemical 
engineer of Lehigh Portland Cement 
Co., to speak on “Automatic Con- 
trol Systems for the Cement Indus- 
tries” at a recent meeting. 
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“Gads! We forgot to hire somebody to 
push the button!” 


Instrumenting 
a Satellite 


Chicago Section enjoyed one of 
its most successful meetings this 
year when well over 100 members 
and guests turned out to hear Whit- 
ney Matthews speak on “Instrumen- 
tation of Satellite Systems” at the 
April meeting. Mr. Matthews is head 
of the Payload Systems Branch of 
NASA and was active in Project 
Vanguard from its inception. 

In his talk, illustrated with slides, 
Mr. Matthews discussed the tech- 
niques of firing a satellite and, once 
fired, the various types of orbits 
it can assume and how they are 
tracked. In the satellite itself, be- 
fore any further plans can be formu- 
lated, the purpose of the “shot’’ is 
decided and the design is then com- 
pleted. The speaker pointed out that 
the purpose of any particular ex- 
periment affects the life, orbit, in- 
strumentation and vehicle of the 
satellite. 

Equipment for measurement of 
solar radiation, meteor impact, tem- 
perature, pressure, erosion and par- 
ticle size was shown, as was the 
storing of this information for fu- 
ture telemetering to tracking sta- 
tions. 

(It must be here noted that L’il 
Isa, making a return engagement on 
this page, is not representative of 
the membership of the Chicago Sec- 
tion.) 








e NEW MEMBERS 


AKRON: Wendell I. Horrigan, Richard A. 
McIntyre 

ARK-LA-TEX: James Henry Black, Frank 
M. Brent, Jr., Charles J. De Vilbiss, 
Alton Z. Jordan 

BALTIMORE: Herbert E. Boardman, Sid- 
ney Roedel, Raymond C. Thomas, Jr. 

BATON ROUGE: Norman C. Heffron 

BOSTON: William Joseph Bowman, Rob- 
ert V. O’Connell, Matie Joseph Palie, 
Gilbert Adam Slater 

naa om yer” James J. Lawley, 

son D. Spei 
CENTRAL KEYSTONE: Charles William 


Smith 

CHARLESTON: James F. Devine 

CHATTANOOGA: Robert H. Wilson 

CINCINNATI: William H. Bennethum, 
John Paul Doyle, Fred Howard Shultis 

CLEVELAND: Eugene Flaumenhaft, Alan 
R'. Gerhardt, James George Kotapish, 
Oral C. McNairn, Clarence Francis 
Paulus, Wilmer M. Piper 

DENVER: Roald M. Andersen, Norman G. 
Aronson, Donald D. Hampton, Thomas 
Edward Scholten 

DETROIT: Ralph A. Thompson 

EASTERN NEW YORK: William A. Fol- 
som, go rs —. Lewis B. 
Taylor, Jo 

FOx RIVER VALLEY: Richard G. Kruger, 
Raymond A. Lagodney, George M. 
Reynolds, Walter Arthur White 

GREAT SALT LAKE: J. B. Farmer, Ben- 
jamin F. Homer, Sr., Douglas Haig 
Vidler 

HOUSTON: Rex Willard Milton, Martin 
Leroy Plum 

INDIANAPOLIS: Bernard E. Gallagher 

JACKSONVILLE: Arthur Edward Cowley 

J. M. PERRY INSTITUTE: Alan Wade 
Berry, Malcolm Harvey Commet, Ray 
Paul Cyr, Harry Roy Emtman, Harry 
B. Lawrence, Delmar Dale Linden, 
Charles P. Pearson, Robert E. Sillig- 


man 

LEHIGH VALLEY: Francis Marion Lead- 
er, Henry T. Vaders, Jr. 

LOS ANGELES: Graham S. S. Barr, Wal- 
ter E. Brown, Jr., Earl Arlen Gilde- 
hous, William H. Gile, Arthur Kenyon 
Jones, Hayden Gilmore Lane, Jim T. 
Luscombe, Donald Neil Montgomery, 
Robert G. Morris, Roger E. Scudder, 
Karl J. Shull, Jud E. White, Jr. 

MEMPHIS: Louie R. Butler 

MILWAUKEE: Melvin Walter Bempenek, 
Robert P. Hofstetter 

MOJAVE DESERT: Chester Lynn Freese, 
Paul Albert Johnson, Jerome H. Mar- 
koski, John R. Penuelas, Kenneth C. 
Sanderson 

MONTREAL: Marc Bouvrette, James A. 
Donozgiiue, Dawson Blair Illick, Wil- 
liam Wiebe, James Roval Williams 

NEW JERSEY: John R. Bermingham, 
Louis William Black, Dr. Saul Gordon, 
Edward L. Klein, Raymond F. L’ecuy- 
er, Leonard Anthony Pitera, Edward 
N. Schwalje, Elmer J. Skiba 

NEW YORK: Joseph Courtney Crudden, 
George B. Gudz, John J. Hafer, Jr., 
Ira L. Kasindorf, Lawrence Jerome 
Levine, Peter M. McCole, Gene Rob- 
ert Pickens 

NIAGARA FRONTIER: John M. Considine, 
George Edward Kuhn, Peter B. Mac- 
Kenzie, Richard H. Marshall, Carl F. 


Zich 
NORTHEAST TENNESSEE: Sanford D. 
Neely. Joseph Willoughby Selby 
NORTHERN CALIFORNIA: Leslie H. S 
Chang, George Gurrola, David Russell 


Scott 
NORTH TEXAS: Pendell Pittman, Jr. 
OAK RIDGE: Charles Hardin Perkins, 
John Lester Redford 


ORANGE COUNTY: Warren’ Russel/ 
Bradford, Richard M. Bull, Raymond 
Haye Heller, Dale D. Koepke 

PADUCAH: William W. Kleinsmith 

PANHANDLE: Haydron H. Dukes, Leon 
Preston Pierce 

PASO DEL NORTE: John K. Lyle, Nesbit 


K. Maluf 
PENSACOLA: Glennon E. Schmitz, Jack 


Sims 

PHILADELPHIA: Fayne Lewis Alvord, 
Peter Brauman, Raymond Gene Cohen, 
Roy Edward Davies, Owen Dervin 
John C. Doyle, Wallace E. Frank, Rob- 
ert Vincent Frey, Frank C. Hunsber- 
ger, Harry Matthew Leech, Leo Joseph 
McLaverty, Donald A. Moffa, John R 
Moore, John W. O’Hara, Arthur Wil- 
liam Rocker, Charles Leon _ Saint, 
Siegfried H. Schmaus, Donald Stiles 
Tuttle, Fred J. Uebelhoer, Daniel M. 
Vale, Wilton E. Williams, Edward T. 
Wovtowicz 

PITTSBURGH: Edward Francis Batutis, 
Earl Louis Bowers, William E. Cole- 
man, Mark Kynaston Enns, William F. 
Haley, Ralph D. Kautz, Stanley C. 
Marshall, Sayre Rodman 

PORTLAND: Wilford Fred Covert 

SABINE NECHES: James L. Brown 

ST. LOUIS: Dan Lewis Anderson, Joseph 
Willard Ashley, Lucien Allen Chaney, 
Robert E. Clausen, Dan Leslie Crady, 
Myron T. Havis, Douglas W. Hiestand, 
Joseph Alfred King, Fred L. Kuny, 
Adolph Herman Lieber, Frank F. Lim, 
James Andrew Maddock, Marvin Dean 
McConnell, Herbert Raskas, E. Earl! 
~_— we B. Tomlinson, Charles 

i 

SAN FERNANDO VALLEY: Robert Bruce 

SANTA CLARA VALLEY: Edgar Allen 
Hilton, Lewis E. Hollando, Jr., John 
Garcia Martner, 

SAVANNAH RIVER: G. Harvin, Jr. 

SEATTLE: Eugene Frank Bartol, Henry 
H. Hergert, Alvin Henning Johnson, 
Michael G. Seidl, Horace Vernon Slip- 
py, John E. Sperry, Richard Dale Tat- 


man 
SOUTH BEND: William Crawford Eddy 
sg tte} TEXAS: Robert J. Willison 
A BAY: Peter Charles Calo 
TORONTO: Kenneth John Byrne, Russell 
Gerald Clarke, Charles Fisher Currey, 
John Medard De Groot, Kenneth 
George Fenton, Wilfred Harle, William 
John Hayman, Herbert Regniald Ha- 
zell, Harry P. Heyl, Helga Heyl, Joseph 
Clarence Horan, Hugh Alan _ Leah, 
George H. Leimbach, Donald L. Mc- 
Pherson, Hugo C. E. Ormstrup, Rob- 
ert George Powers, Walter Pukalo, 
Chester D. Reynolds, Henry P. Rose- 
warne, C. A. Marson Smith, David I. 
Snell, Joseph Stillwater, Ronald Sv mes, 
F. Wallis White. Edward John Woot- 
ten, Jerauld G. Wright 
TULSA: Ronald Gayle Bruce, Lee H. Hall 


WASHINGTON: John . Pitsenberger, 
Charles Emmett White, Delos P. 
Young, Jr. 


WAYNE ‘COUNTY: William J. Accettola, 
Donald Cline Mathias, William C. 


Priestley — R. Ricktmeyer, Glen 
Ernest Walk 

WESTERN MASSACHUSETTS: Ulrich S. 
Fisher 


UNAFFILIATED FOREIGN: Pablo Ro- 
man Asuncion, Virgil Earl Busby, John 
D. Tallantire 

UNAFFILIATED UNITED STATES: John 
M. Bezer, S. Robert Blair, Hugh Alex- 
ander Chalmers, Charler R. Guest, 
Peter Ulrich Hansen, Geoffrey G. 
Hemming, Thomas John McCann, Ron- 
ald Carl Park, James Tannahill Reid 





- SECTION BRIEFS 


ISA film “Principles of Frequency 
Response” and “Principles of Auto- 
matic Control” were shown at the 
May meeting of Boston Section. 


Pittsburgh Section’s April meeting 
included a talk on “Automatic Con- 
trol in Iron Ore Sintering Plants” by 
Thomas R. Schuerger of United 
States Steel’s Applied Research 
Laboratories. 
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Garman Kimmell, president of 
Kimray, Inc., spoke on “Gas Gravi- 
metry—the Measurement of Weight 
and Density of Gas” at a recent 
meeting of the Oklahoma City Sec- 
tion. 


Kansas City Section invited Frank 
Moellers of The Condit Co. to speak 
on “Control Valves” at the April 
meeting. 


Palmer Hughes of the Hercules 
Power Co. spoke on “Magnetic Am- 
plifiers and Saturable Reactors” at 
a recent meeting of the Blue Ridge 
Section. 


“New Concepts in Heat Treating 
Instrumentation” was the subject of 


the April meeting of Milwaukee 
Section. Donald E. Froemming of 
Minneapolis - Honeywell was the 
speaker. 
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) IS4 PERSONAL NOTES—— 


The University of Illinois has ap- 
pointed Chicago Section member 
Jerry McMahon to conduct an ac- 
credited course in instrumentation 
for the Western Electric Company 
Graduate School. 


Russell Milham (photo) and Ger- 
ald Gleason (photo) have been ap- 
pointed to administrative posts in 
the Foxboro Company’s internation- 
al division. Milham, a member of 
Boston Section, was appointed man- 
ager of international sales. Gleason, 
a Philadelphia Section member, will 
assist with international operations. 





Perkin-Elmer has appointed Hor- 
ace G. McDonell (photo), Fairfield 
County Section member, as Sales 
Manager of the Instrument Division. 
He was assistant sales manager of 
the division before his recent ap- 
pointment. 





Jack C. Hoagland 

Daystrom Pacific 

Jack C. Hoagland (photo) has 
been named director of engineering 
of Daystrom Pacific, in a key move 
to further the firm’s expansion into 
the area of advanced instrumenta- 
tion and control system engineering. 

Hoagland, who is secretary of the 
aeronautical division of ISA, was 
previously executive engineer of the 
Lockheed Missile Systems Division, 
where he was an important con- 
tributor to the Q-5, X-7, Polaris, 





Robert R. Owen 
CEC 





a4 


W. K. Whittemore 


Horace G. McDonell 
Perkin-Elmer 


Brush Instruments 


New manager of the Eastern Re- 
gional Office of Brush Instruments 
is William K. Whittemore (photo), 
a member of the Cleveland Section. 


X-17 and Earth Satellite Programs. 
He is a member of the Los Angeles 
Section. 


Consolidated Electrodynamics has 
stepped up North Texas Section 





XUM 


member Robert R. Owen (photo) 
from field engineer in the Dallas 
office to marketing manager for 
electromechanical products. 


From the Arlington, Va., office, 
Whittemore will direct sales and 
service operations in Virginia, West 
Virginia, Maryland and Delaware. 





Russell Milham 
Foxboro 





Gerald Gleason 
Foxboro 


PHOTOVOLT pH METER 
MODEL 85 


A Full-Fledged Line-Operated pH | 


Meter at $] ] 5 = 


including set of electrodes, 
or combination electrode. 





No batteries 
to replace 


Simple in 
operation 


Dependable 
in service 





perate 


compact 
for quick and easy checking of the proper 
of PHOTOVOLT pH Meters and any pH meters of other 
by direct application of a voltage through a high 
neither electrodes nor buffers for the checking 





Full pH range 0-14 
3” scale, readable to 0.1 
Available with carrying case 
Usable with all types of electrodes, swing-arm 


adapter, pSlarization adapter for Karl Fischer 
titrations, electrode extension cables, ete. 


PHOTOVOLT CORP. 


95 Madison Avenue New York 16, N. Y. 


Write for von © eae 
Bull. 195 
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> INDUSTRY NOTES 








Cure Those “Slide Rule Blues” 





At last! A cure for those “slide 
rule blues!” Now, 95% of the rou- 
tine mathematical operations en- 
countered by an engineer in normal 


design calculations can be turned . 


over to a low-cost analog computer. 
Optimum solutions of everyday 
problems, especially in dynamics, 
can be obtained in a fraction of the 
normal time required. 

The versatile PACE TR-10 (shown 
above) uses fully transistorized com- 
puting components and _ solid-state 
power supplies. It is contained in a 
cabinet which is little larger than a 
typewriter and weighs only 80 
pounds without accessories. 

Developed by Electronic Associ- 
ates of Long Branch, N.J., the TR-10 
was designed to solve those prob- 
lems whose magnitude or complex- 
ity do not justify the use of large, 
general purpose precision analog 
computers. 

Of special significance is the TR- 
10’s_ capability as an educational 
tool. Mathematical expressions gov- 
erning the performance of phys- 
ical phenomena can be solved in a 
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Transistorized analog 
computer _ provides 
the engineer with a 
graphic presentation 
of the solution of a 
problem in dynam- 
ics. The small, light- 
weight computer 
performs electroni- 
cally the mathemati- 
cal operations with 
which an engineer 
can solve a multi- 
tude of his routine 
calculations in a 
fraction of the time 
required by conven- 
tional methods. 


manner which will give the stu- 
dent an insight into the fundamen- 
tals of science instead of losing him 
in a maze of calculations. Such con- 
cepts as the transient performance of 
electrical machinery, electronic cir- 
cuits, theory of automatic control 
and the operation of instrumenta- 
tion devices and their effect on the 
performance of processes can be 
demonstrated to the student engi- 
neer. 


On an industry basis, the TR-10 
can be applied to such aircraft mis- 
sile problems as the study of sub- 
systems, servo mechanisms, small 
control systems, data acquisition, 
squaring, cubing and integrating. In 
the chemical and petroleum indus- 
try: study of kinetics, steady-state 
material and heat balancing equa- 
tions, curve-matching for model 
building, smaller blending problems 
and drying applications. In other in- 
dustries: design of small mechanical 
systems and industrial instrument 
design. 
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Automatic 
Well Tester 


Development of an automatic well 
tester, first in a series of automatic 
controls for oil field production ap- 
plications, has been announced by 
the Industrial Systems Division of 
General Controls Co., Glendale, Cal. 

Designed specifically for use in 
the field, the automatic well tester 
has the following functions and fea- 
tures: 

1. Sequence switching of wells 
from production to test manifold ac- 
cording to preset adjustable time pe- 
riod up to 30 hours. 

2. Identifying the well on test by 
a 2-digit Nixie tube bank and simul- 
taneously signalling the recording 
device of the well number and 
length of test time. 

3. Selection switches on each well 
permitting it to be skipped, operat- 
ed manually or placed in automatic 
sequence. 

4. A fail-safe alarm circuit that 
suspends test until abnormal condi- 
tion is cleared, with a cutout switch 
provided to bypass this feature. 

5. A circuit permitting lease shut 
down if desired under abnormal 
conditions. 

6. For continuous or one cycle se- 
quence, a single or repeat switch is 
provided. 

7. A pushbutton that operates 
manual advancing to any well de- 
sired. 

8. A pushbutton that operates cy- 
cle for homing to start of sequence. 

Optional features of the automatic 
well tester include variable sequence 
selection, time delay for purge be- 
tween tests and multiple test time 
periods. Data are recorded on a strip 
chart printer or on remote readout. 

The basic unit is field expandable 
to handle from 5 to 40 wells. 
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injuries. 


More than 40,000 voiceless people may speak again with the 
aid of a new “miracle voice,"’ the Electro-Larynx. Designed to 
take advantage of the ability of voiceless people to form sounds 
by shaping their mouth and lips, the new hand-operated, port- 
able instrument artificially vibrates a column of air in the 
esophagus, from which normal speaking sounds can be pro- 
duced. Weighing less than one pound, the voice-giving instru- 
ment is smaller than a standard household flashlight and en- 
ables people to speak with mechanical but understandable 
sounds. Invented by Gilbert Wright of Malibu, Cal, and de- 
veloped by Kett Engineering Corp. of Santa Monica, it is pow- 
ered by nickel cadmium batteries produced by Gulton Indus- 
tries of Metuchen, N. J. These are lifetime rechargeable bat- 
teries that require no maintenance or care. According to the 
American Cancer Society, more than 40,000 Americans have 
lost the power of speech through cancer or other traumatic 
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announcement to the 


petroleum refining industry! 


Daystrom Systems and Universal Oil 
Products Co. announce a cooperative 
effort in the application of computers 
to the control of industrial processes. 

For the first time, the facilities and 
engineering talents of leading process 
designers and computer systems 
specialists are combined to offer a 
unique service to the customer. 
Daystrom contributes experience and 
leadership in the design and manu- 
facture of highly reliable computer 
equipment. Universal Oil Products 
Company contributes extensive experi- 
ence and know-how in process design. 

Two and one-half years of intensive 
work have yielded important progress 
in a pilot plant installation incorpo- 
rating a Daystrom digital computer 
control system. 

This project marked the first proc- 
ess control application of a solid state 
digital computer specifically designed 
for on-line operation in the process 
industries. 


June 1959 


The Daystrom Systems computer 
completely eliminates vacuum tubes 
and moving parts. More than two 
years of field operating experience 
permits Daystrom to guarantee sys- 
tem operational availability of more 
than 99%. A substantial number of 
Daystrom computer systems have 
already been purchased for control 
and data reduction. 

Daystrom has been granted license 
to manufacture and market control 
systems developed by Universal Oil 
Products and Daystrom Systems. 
Processes and techniques considered 
confidential by Daystrom clients will 
be handled by Daystrom Systems 
independently. 

The advanced techniques and equip- 
ment developed by Daystrom Systems 
are available to you. For conference 
arrangements, write or telephone 
Daystrom Systems, A-102, Miramar 
Rd., La Jolla, Calif.,GLencourt 4-0421. 
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INPUT CONSOLE FOR PROGRAMMING COMPUTER 


i o 
DIVISION OF DAYSTROM., INC 


STROM SYSTEMS 





Reliable computer control systems 
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At 
the 
test 
site... 


—————— 


set 
one 
a* 





reduce test data completely 


with the RW-300 DIGITAL CONTROL COMPUTER 


Wind Tunnels 

Engine Test Stands 
Environmental Test Facilities 
Structural Test Facilities 


Guidance and Control 
System Test Laboratories 


Missile and Aircraft 
Check-Out Facilities 


Nuclear Reactor 
Instrumentation 


Data Reduction Centers 


THE THOMPSON-RAMO-WOOLDRIDGE PRODUCTS COMPANY 


Complete data reduction requirements — acquisition, conversion, 
recording, computation, and presentation—can be met with a com- 
pact RW-300 system located at the test site. The computer with its 
integral analog-digital conversion equipment will automatically 
scan measuring instruments, convert their readings to digital form, 
store this data on magnetic tape if necessary, and perform com- 
plete calculations with the data. Quick-look data will be presented 
during a test and complete data and results will be made available 
in meaningful form within minutes after the test is finished. 
Therefore, the RW-300 will speed up entire test programs, with 
resulting savings in technical manpower and in cost. 


While testing is not in progress, the RW-300 can be used to per- 
form scientific and engineering calculations. 


The RW-300 computer also has unique capabilities for open-loop 
and closed-loop control. With the test sequence stored in its mag- 
netic drum memory, the RW-300 will automatically control the test 
equipment, utilizing input data to compute feedback control signals. 


For further information, call or write: Director of Marketing, 
The Thompson-Ramo-Wooldridge Products Company, P.O. Box 
90067 Airport Station, Los Angeles 45, California, OSborne 5-4601. 


a division of Thompson Ramo Wooldridge Inc. 
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Write your own ticket 
for Honeywell 
thermocouple wire 


Choose from over 100 variations of insulated thermocouple wire 
and thermocouple extension wire. Honeywell can supply it from 
stock, with insulation in any of the conventional combinations of 
asbestos, glass, polyvinyl, Teflon and others. Should your applica- 
tion require other than conventional insulation, Honeywell can 
custom-make what you need, quickly and economically. 


Call your local Honeywell field engineer . . . he’s as near as your 
phone. Or write for Buyer’s Guide C100-8. 


MINNEAPOLIS-HONEYWELL, Wayne and Windrim Avenues, Phila- 
delphia 44, Pa. 


Honeywell 
Toate an Coutiol 
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New RETARDED BIT RATE UNIT 


provides simultaneous indexing of magnetic 


tape with any type data acquisition equipment 
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Retarded Bit Rate Unit, ae 
Model 220. Bit rate division and timing 





word rate division are set by front panel switches to ; = be 
correspond to speed of oscillograph. Size: 5Y%4”H x 19”W x 16”D. aa 


The Retarded Bit Rate Unit, Model 220, when used with the Hycon 
Eastern Digital Timing Generator, Model 201, or Airborne Digital Timing 
Generator, Model 206A, provides a universal timing system with format 
signals suitable for recording on magnetic tape, slow or high speed oscillo- 
graphs, recording cameras, strip chart recorders, etc. During the periods of 
data reduction the Model 220 is used with the Hycon Eastern Model 202 
Magnetic Tape Search Unit for re-recording the true signal from magnetic 
tape to oscillographs. The Model 220 is also available packed in a % ATR 


Box for airborne applications. 












HYCOW EASTERN S 
OIGrTAL Timing 
EMERATOR MODEL 20 
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WYCON EASTERN'S MODEL 220 
RETARDED BIT RATE UNIT 
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The Digital Timing Generator, Model 201, 
supplies a tone burst binary coded decimal 
signal for recording on one channel of a 
multichannel tape recorder. The Model 220 
receives the ‘1"' and “0” control signals from 
the Model 201 and converts this to a pulse 
width and pulse height binary coded decimal 
signal for recording on oscillographs or other 
data recording equipment. 





. e MARKER OF OSC). OGRAPH 
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The Retarded Bit Rate Unit, Model 220, re- 
ceives the tone burst binary coded decimal 
signal from the tape through the Magnetic 
Tape Search Unit, Model 202, and converts 
this to a pulse width and pulse height timing 
signal which is re-recorded on the oscillo- 
graph. The bit rate and word rate are adjusted 
to conform with the speed of the oscillograph 
regardless of the speed of the tape transport. 


Write for Technical Bulletin 220 


4il\ HYCON EASTERN, INC. 





E 75 Cambridge Parkway 


Dept. Y Cambridge 42, Mass. 
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Push-Button Mining 


The day of the automated coal 
mine is coming closer, claims Ear) 
A. Berry, electronics engineer for 
Mine Safety Appliances Company. It 
is being spurred on by the great in- 
creases in productivity possible with 
electronic controls and communica- 
tion, including television. Mr. Berry 
made his prediction at the recent 
Western Pennsylvania Safety Engi- 
neering Conference in Pittsburgh. 

“The day is fast approaching,” Mr. 
Berry said, “when mining men will 
consider electronic systems as care- 
fully and plan them as well as they 
now plan their power, transporta- 
tion and mining systems.” 

Reporting that a large number of 
electronic instruments and devices 
are already available, Mr. Berry said 
that ‘all that is required is to put 
these components together into sys- 
tems.” 

From a remote position, they can 
be used to control over-all activity 
by means of push-buttons, television, 
communication systems and teleme- 
tering. 
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Tiny TIMMs 


The concept of building several 
radio tubes and their circuits all in 
one tiny ceramic stacked module 
for space electronics was revealed 
recently by General Electric. 

The devices are called TIMMs, 
short for “thermionic integrated mi- 
cro-modules.” They are based on an 
entirely new concept in electronic 
tubes and circuits: instead of trying 
to get rid of the heat in tightly pack- 
ed electronic equipment, TIMMs will 
confine this heat and put it to work 
operating vacuum devices. 

A complete circuit, such as an am- 
plifier or multivibrator, occupies a 
space no larger than that of a pencil 
eraser; depending upon the com- 
plexity of the circuit necessary for a 
desired function, TIMMs can be 
built into stacks several inches long. 

TIMMs differ from other micro- 
modular concepts chiefly in that (1) 
tiny heaterless electron tubes are 
used instead of transistors, and (2) 
auxiliary cooling is reduced or elim- 
inated, and the heat losses generat- 
ed within the equipment serve a 
useful purpose of increasing over-all 
efficiency of operation and extend- 
ing life and reliability. 

A General Electric spokesman 
said that engineering samples of 
TIMMs could be developed in a 
relatively short time, and produc- 
tion in quantity may be possible af- 
ter another year. 

In systems applications, their com- 
pactness should lead to improved 
electrical performance and greater 
efficiency through the useful appli- 
cation of circuit power dissipation. 
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Dense Memory 


Photochromic memory techniques 
and devices will be researched by 
the Electronics Division of National 
Cash Register Company. The firm 
has been awarded a $90,000 con- 
tract by the Wright Air Develop- 
ment Center Aernonautical Re- 
search Laboratory. 

The one-year contract calls solely 
for theoretical and experimental in- 
vestigation of photochromic memory 
techniques and devices leading to 
possible future application in an ul- 
tra-high density memory. 

Studies will be based on the en- 
capsulation technique created by 
NCR research laboratories in Day- 
ton, in which a light-sensitive liquid 
dye is stored in a gelatin capsule 
only 2% millionths of a meter in 
diameter. Because the fluid has 
the necessary two stable states for 
switching, the microscopic chemical 
memory cell can store or give up 
information instantaneously in re- 
sponse to a beam of light. 

The small size of the cell points 
to computer memories of unprece- 
dented density for airborne and 
spaceborne applications. It is possi- 
ble to coat a square inch of film 
with 1 million of the capsules. 





PACKAGED AUTOMATION 


Clark Bros. Company of Olean, 
N.Y., has introduced a new line of 
packaged control systems, designed 
for any degree of compressor auto- 
mation. 

Consisting of three basic control 
panels, Clark “packaged automation” 
ranges from a simple engine start 
system to a fully automatic engine 
and compressor control for remote 
location. With the addition of a com- 
puter controller and telemetering 
equipment, any number of remote 
automatic panels can be tied to- 
gether for the automation of a com- 
plete station or pipeline. 
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CONDUCTIVITY CELLS 


Exclusive license to manufacture 
and sell a special high-temperature, 
high-pressure conductivity cell de- 
veloped by West Virginia Pulp and 
Paper Co. has been granted to In- 
dustrial Instruments, Inc., of Cedar 
Grove, N.J. 

The cells, which have been in 
continuous use for more than five 
years, were perfected for controll- 
ing the concentration of wood chip 
cooking liquors in special pulping 
processes used by the paper com- 
pany. The cells are suitable for 
temperatures up to 200°C and pres- 
sures up to 300 psig. 
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LENCO 


CABINETS 


* fit your space exactly 
‘@ °@ * fit your equipment exactly 


* protect costly, fragile 
instruments 


Now instrument panels, con- 
soles, cabinets don't have to 
be EITHER expensive custom 
installations OR cheap stock 
items. Now New Brunswick 
brings you the benefits of 
Fi ~EACH... custom-made cab- 
inets at little more than stock 
prices. 


What's more, GENCO heavy- 
gauge metal and rigid welded 
construction (far superior to 
light, bolted designs) provide 
assured protection for heavy 
or fragile equipment. And you 
specify the finish you want to 
match existing equipment. 


Send coupon today for new, 
illustrated brochure on 
GENCO enclosures—the cus- 
tom-grade cabinets you get 
at low stock prices. 























425 Cleveland Avenue, Highland Park, New Jersey 
Tel: CHarter 9-1470 





NEW BRUNSWICK GENERAL SHEET METAL WORKS 
425 Cleveland Avenue, Highland Park, New Jersey 


Tell your representative to call. 


+ 
| 
| 
| 
| 

Rush my copy of new GENCO brochure. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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ONE SOURCE 
FOR ALL YOUR 
CONDUCTIVITY 











BODY MATERIAL 


Choose from the widest range of body 
materials...polystyrene, lucite, epoxy, 
nylon, polyethylene, bakelite, hard-rub- 
ber, Teflon, Kel-F, stainless-steel, Mo- 
nel, nickel and glass to meet every 
requirement for temperature, pressure 
and corrosion resistance. 





PHYSICAL RANGE 


Select the cell specifically designed to 
meet your application requirements... 
no need to settle for a universal com- 
promise. Industrial Instruments manu- 
factures conductivity cells for opera- 
tion under pressures up to 7000 PSI. 


. 








CONDUCTIVITY RANGE 


The most comprehensive line of cell 
ranges and constants available any- 
where for every application from 
measurement of ultra-pure water to 
concentrated solutions of highly corro- 
sive acids, alkalis and salts. 








J 





‘ELECTRODE MATERIALS 


Nickel, platinum, graphite, gold or tin 
...each one tailored to perform a spe- 
cific job properly. Submit your par- 
ticular requirements to us. Over twenty 
years’ experience in the electrolytic 
conductivity field. 


. Write on your letterhead for our new 





Industrial 


Conductivity Catalog. 


Industrial 


Instruments:| [ngtrume nts inc. 


89 Commerce Road, Cedar Grove, Essex County, W. J, 
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INDUSTRY 
PERSONALITIES 





Epsco, Inc., recently announced 
the appointment of Robert Talam- 
| biras (photo) as technical director 
for the Epsco Systems, Instruments 
and Equipment and Components Di- 
visions. His former post of chief en- 
gineer for the Instruments and 
Equipment Division will be filled 
by Peter Richman, with Paul Both- 
well appointed assistant chief engi- 
neer. 





Robert Talambiras 
Epsco, Inc. 


John F. Degen 
Weston Instruments 


John F. Degen (photo) has been 
named vice-president of operations 
for Weston Instruments division of 
Daystrom, Inc. He was formerly 
vice-president - manufacturing of 
Daystrom-Weston Divisions. 


Shao C. Feng (photo), formerly 
head of advanced computer circuit 
development for Remington Rand 
Univac, has been appointed mana- 
ger of product planning for Silicon 
Transistor Corp. of Carle Place, New 
York. The firm has also named John 
Clarke (photo) to the position of 
manager of applications engineering. 





John Clarke 
Silicon Transistor 


Shao C. Feng 
Silicon Transistor 


Robert S. Barton has been named 
manager of applied programing and 
Kermith H. Speierman has been ap- 
pointed assistant to manager of tech- 
nical services for Burrough’s Cor- 
poration’s ElectroData Division. 
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Instrument 
Society of America 
presents its 
14th Annual International 
Instrument-Automation 
Conference & Exhibit 
Chicago International 


September 21-25, 1959 
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Enjoy extra care at no extra fare! 
Choose luxurious First Class, or 
economical Air Coach. Radar on 
every plane. Fast, dependable 
schedules t» suit your convenience 
on the convention route of the na- 
tion. For information write: M. M. 
Mathews, Mgr., Convention Sales, 
United Air Lines, 36 S. Wabash, 
Chicago 3. Or see your travel agent 
and ask for his suggestion about 
combining a low-cost vacation with 
your convention trip. 


UNITED 


, 
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Major General T. C. Odom (USAF 
Ret.) has been appointed director 
of systems management for the Mili- 
tary Products Division of IBM. 





Secretary of Commerce Lewis L. 
Strauss recently announced the ap- 
pointment of Dr. C. S. Draper, head 
of the Department of Aeronautics 
and Astronautics, MIT, and a pioneer 
inventor of inertial guidance sys- 
tems for aircraft, missiles and sub- 
marines, as chairman of the Na- 
tional Inventors Council. He suc- 
ceeds Dr. Charles F. Kettering who 
held the post from the Council’s 
creation in 1940 until his death in 
November, 1958. 





Jay S. Coulter has been appointed 
manager of overseas operations for 
Hagan Chemicals and Controls and 
its division, Calgon Co. and Hall 
Labs. 


New director of Arnoux Corpora- 
tion’s engineering activities is Dr. 
Donald J. Gimpel (photo), formerly 
research director for the firm. 





Dr. Donald J. Gimpel M. T. Banks 
Arnoux Corp. Instruments, Inc. 


M. T. Banks (photo), formerly 
with Douglas Aircraft, has joined 
the sales staff of Instruments, Inc., 
Tulsa, Oklahoma. He will serve the 
Oklahoma and Kansas area. 





Glenn W. Fulmer has been named 
manager, service engineering for the 
controls division of Hagan Chemi- 
cals and Controls. Lyle F. Martz 
was appointed chief service engineer. 


Rheem Manufacturing Company’s 
newly organized subsidiary, the 
Rheem Semiconductor Corp., will 
have as its director of Research Dr. 
L. B. Valdes. Prior to joining Rheem, 
Dr. Valdes was at the General Elec- 
tric Microwave Lab at Palo Alto, 
and has also been associated with 
Bell Labs and Beckman. He is now 
completing a book, “The Physical 
Theory of Transistors,” which will 
be published by McGraw-Hill. 
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Engineers and Scientists enjoy 


EXCITING ASSIGNMENTS 
VACATIONLAND LIVING 


with 


RCA in FLORIDA 


RCA is right there where the big 
birds take off, at Cape Canaveral 
... and RCA engineers and 
scientists enjoy today’s most 
advanced assignments in missile 
testing, tracking and data 
processing. The work is 
challenging, the professional 
advancement is rapid, and the 
living is magnificent! 


If your field is Operations Analysis 
. Mathematical & Statistical 


Techniques ... Astronomy... 
Computer Applications . . . or 
Computer Programming .. . and if 


you’re looking for the ultimate in 
a professional position . . . you 
belong with RCA in Florida! You 
can make the move right now, 


by contacting: 


Mr. D. A. Schindler 

Professional Placement Representative 
RCA Service Company, Dept. N-45F 
Atlantic Missile Range 


Mail Unit 114 LI 
Patrick Air Force Base, Florida LEY 
Oar 


RCA SERVICE COMPANY 


A DIVISION OF 
RADIO CORPORATION OF AMERICA 
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WEKSLER 
INSTRUMENTS 


on Five 
out of Five 


For the finest, nothing but the finest 
design, engineering, construction and 
equipment. 


What’s aboard the TRITON, the 
nation’s fifth nuclear powered 
submarine in the way of instru- 
ments to indicate and record 
temperature, pressure and 
humidity? 


Weksler...just as it’s Weksler on the 
Nautilus, Seawolf, Skate and Skipjack. 
We're proud of the distinction and of 
our contribution to the nation’s defense, 
and just as proud of our instruments 
for earning for us this honor. 


Write today for condensed bulletin of 
Weksler instruments. 


Photograph Courtesy of 
Electric Boat Company 
Div. General Dynamics Corp. 


GS | 


WEKSLER INSTRUMENTS CORP 


FREEPORT, L.1I., NEW YORK 





INDICATING AND RECORDING 
FOR TEMPERATURE. PRESSURE AND HUMIDITY 


INSTRUMENTS 
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MUIRHEAD 





TECHNIQUE 


A Journal of Instrument Engineering 


This quarterly journal is available to all who 

are concerned with and interested in 

precision electrical instruments. 

Write and have your name included 

on our ‘Technique’ mailing list. 

MUIRHEAD aaonee INC. - 441 LEXINGTON AVE - NEW YORK I7-N.Y.- U.S.A. 
MUIRHEAD INSTRUMENTS LIMITED STRATFORD ONTARIO CANADA 


MUIRHEAD & CO. LIMITED BECKENHAM KENT ENGLAND 
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/ JW Systems for Continuous 
N } Checking for Explosive Gases 
J-W Model SM 


Alarm contin- 








J-W Model RV 


Alarms sample and 
analyze air at 2. uously checks 
to 8 locations and = one location 
where accessi- 
bility is a prob- 
lem; alarms at a 
pre-set level. 


relay information 
to main analyzer 
panel. Recording 
instruments and 





explosion-proof 
construction avail- 
"3 ~=able on order. 





Do you have a problem with combustible 
gases that requires a special detection 
system design? Experienced J-W engi- 





J-W Model E Alarm detects explo- 
sive gases in a single area; control 
box mounts remote from sensing un- 
it. Model EE also available with units 
encased in explosion-proof housing. 


Palo Alto 14, California 


Leaders in Explosion Prevention Since 1927 


SAFETY SUPPLY CO. FLECK BROS. LTD. 
TORONTO, ONT. VANCOUVER, B. C. 


| 
| 
! | 
! | 
I neering is available to help you with | 
| meeting the situation. For complete | 
| data on services and standard and | 
| custom J-W equipment, please write: | 
| | 
| ' 


Canadian customers 
please write: 
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SAMA Tentative Standards on Bi- 
metallic Thermometers and Li- 
quid-in-Glass Industrial Ther- 
mometers. 

Standard RC4a-9-1958 on bimetallic 

thermometers seeks to establish uni- 

formity of terminology, definitions 
and dimensions, and to promote in- 

terchangeability by establishing a 

series of preferred bulb dimensions. 

Standard RC7a-9-1958 on Liquid-in- 

glass industrial thermometers seeks 

to establish uniformity of terminol- 
olgy, definitions and dimensions. 

Both tentative standards can be ob- 

tained without charge from Record- 

er-Controller Section, Scientific Ap- 

paratus Makers Association, 370 

Lexington Avenue, New York 17, 

| N.Y. 
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Proceedings of 1958 National Elec- Heise Laboratories 


tronics Conference, 1080 pp., $7.50 

cloth-bound. 
Papers describe developments in 
wide range of areas including tran- 
sistors, servomechanisms, instru- 
mentation, computers and industrial 
electronics. Transcripts of sessions 
on IGY, also speeches by Gen. John 
Medaris, Deputy Defense Sec. Don- 
- ald B. Quarles and Dr. Simon Ramo. 
(Order from National Electronics, 
Inc., Room 2104, 228 North La Salle 
St., Chicago 1, Ill.) 


specialize in the manufacture of 





precision laboratory instruments for criti- 
cal fluid pressure applications. 

The Heise Gauge is a world recog- 
nized standard for pressure measurement 
used by many laboratories in place of the 
dead weight tester for reference data. 

Heise Engineers are always avail- 


Proceedings of the Seventh Annual able for advanced research and develop- 
Conference on Industrial Applica- 
tions of X-ray Analysis, 359 pp., 
$7.50 paper-back, $8.50 cloth- 
} bound. 

Volume _ contains 25 _ pertinent 
papers on X-ray diffraction, fluores- 
cence, microscopy and instrumenta- 


ment. Prompt and skillful attention to 
inquiries in the precision pressure in- 


strument field is a Heise tradition. 


tion, including 209 illustrations. (Or- 7, 
der from W. M. Mueller, Denver Re- Ui! 
search Institute, University of Den- PRESSURE RANGES __ DIAL SIZES PRICES 





ver, Denver 10, Colorado.) 
from $166.75 





15 to 50,000 P.S.I. 8Y2"-12"-16" 








Solid-State Magnetic and Dielectric 
Devices, Harold W. Katz, Editor, 
542 pp., $13.50. 

Complete treatment of the theory 

and application of solid-state de- 

vices and components, exclusive of 
the transistor; begins with classical 
treatment of magnetization and po- 
larization, and later shows general 
application of these principles to 
electromechanical phenomena, Se 
square-loop material and microwave AL 


frequencies. Especially useful ) | ate : 
readers interested in new computer | MEISE BOURDON TUBE COMPANY, INC. 
ters, and delay lines. (Order from | BROOK ROAD, NEWTOWN, CONNECTICUT, U.S.A. © 


John Wiley and Sons, 440 4th Ave., 
New York 16, N. Y.) CIRCLE NO. 74 ON PAGE 75 
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| 86% DIFFERENCE IN CONTROL 


ee es 





On process load change 
(The actual area between the 
recovery curve of the conven- 
tional 3-response controller (dot- 
ted line) and the set point is 86% 
_ greater than that of the Tri-Scope 
Controller (solid line). Quality of 
Tri-Scope control is that much 
better. 








On start-up 

Here is the perfect solution to 
your problems of overpeaking on 
start-up and large load changes — 
inherent weaknesses of propor- 
tional-plus-reset controllers. It is 
equally effective af a// times 
. whether variable is approaching 
control point from above or below 
—on start-ups, or following major 
process disturbances or changes 
in set point. 
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ONLY 8% PREMIUM IN PRICE! 


Taylor TRI-SCOPE* Controller performance records give 


overwhelming proof of its outstanding superiority 


The charts at left show how the full-time use of 
derivative-ahead-of-reset response in the TRI- 
SCOPE Controller (solid line) compares with 
results achieved by a conventional 3-response 
controller (dotted line). 

Quality of control is a function of the size 
of the deviation and the ¢ime required to regain 
the control point. Thus, the area under the 
recovery curve is a measure of quality. Since, 
with a conventional 3-response controller the 
area above the control point is 86% greater, 
then the TRI-SCOPE quality of control is that 
much better. 

The additional cost for these vastly superior 
control qualities amounts to only 8%, when you 


DESIGN FEATURES 


e Plug-in construction. 


TRANSCOPE 
RECORDER 


e Response adjustment made from front or back of panel. 
e Either field or panel mounting available. 
e Uses standard TRANSCOPE* components. 





TRIESCOPE 
RELAY 


consider the price of transmitter, recorder, 
valve and conventional controller, versus these 
same instruments and the TRI-SCOPE Con- 
troller. 

It is a matter of simple economics. If your 
product is important enough to justify invest- 
ment in a 3-response controller, 8% is a very 
small premium to pay for 86% difference in 
control. Figure your savings over the life of the 
instrument! 

2: & 

For full details of this unique new controller, 
see your Taylor Field Engineer, or write for 
Bulletin 98332. Taylor Instrument Companies, 
Rochester, N. Y., or Toronto, Ontario. 


*Trade-Mark 
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903 SERIES 






TRANSCOPE 
CONTROLLER 
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NEW 414RF 
TRI-SCOPE CONTROLLER 


TRI-SCOPE 
CONTROLLER 
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TRANSCOPE RECORDER 





MEAN ACCURACY F/RST 
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products 


Temperature Standard 

rriple point of water cell is 
a precise laboratory standard for 
establishing a reference temper- 
ature of 0.0100 C with a guaran- 
teed accuracy of better than 5 x 
10*C. Called Equiphase Cell, 
this instrument is ideal for use 
in research laboratories, quality 
control and standards depart- 
ments, or where a highly accu- 
rate and reliable primary tem- 
perature standard is required. 
Irans-Sonics, Inc., Burlington, 
Mass. 

CIRCLE NO. 301 


Pressure Transducer 
Advanced versions of a series 
of high performance, high range 
pressure transducers—Model GP- 
15D, a miniaturized unit highly 
mechanical shock 
vibration, is available in 
10 psig to 6,000 psig. 
DP-15D, a_ differential 
transducer in«orpora- 


resistant to 
and 
ranges 

Model 

»yressure 
ting dual bleed screws, is avail- 
able in ranges + 5,000 
psi differential at line pressures 
up to 5,000 psi. BJ Electronics, 
Ana, Cal. 
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+5 to 


Santa 


Flow Regulator 

Flow regulator with low pres- 
sure drop, automatically permits 
specified rate of flow regardless 
of inlet For hot or 
cold water, in flow rates from 
to 50 gpm; flow tolerances main- 
tained to 180 psi and temps to 
160° F. For industry uses 
as time-fill applications, wate1 
requirements, 


Pp! essures. 
9 


such 


conservation 
stream regulation, in balanced 
flow systems and specific flows 
from one source to many units. 
Hays Mfg. Co., Erie, Pa. 
CIRCLE NO. 303 


Pressure-Ratio Computer 
Pneumatic pressure-ratio com- 
puter measures compressor inlet 
and outlet pressures simultane- 
ously calculating their ratio. In- 
dicates pressure-ratio on an in- 
tegral scale and generates pro- 
portional pneumatic signal for 
use in control system. Pressure 
elements available over continu- 
ous range from 0 absolute to 
500 psig. For applications re- 
quiring calculation of ratio of 
two pressures. Hagan Chemicals 
and Controls, Pittsburgh, Pa. 
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High Speed Printer 

Solid state high speed alpha- 
numeric printer, ideally suited 
for rack or desk mounting, ac- 
cepts data from any source of 
digital information. Printout 
rate of 48,000 digits per minute; 
as a logger of digitized data from 
a series of analog-to-digital con- 
verters it has a scan and print- 
out rate of 200 3-digit numbers 
per second. Can be connected to 


many data producing devices 
with minimum of installation 
effort. Potter Instrument. 
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Manual Control Valves 
Handwheel operated control 
valves are especially suited to 
solve corrosion and erosion prob- 
lems encountered when using 
hard-to-handle process fluids. 
Tight shut-off guaranteed 
through use of special seat ma- 
terials such as Teflon. Micro- 
flow control accomplished — by 
combination of vernier position 
indicator, long stroke and over- 
sized handwheel. Fully automat- 
ic or remote manual operation. 
Conoflow, Philadelphia, Pa. 
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Springless Valve Operator 

Air-loaded springless operator 
for application on many of the 
manufacturers miniature valves 
can be furnished in normally 
open or normally closed models 
in pressed steel or cast alumi- 
num operator cases. All models 
have travel indicators and can 
be easily equipped with micro- 
switches. The pressed steel op- 
erator in the photo is illustrated 
on a Saunders patent valve. 
George W. Dahl Co., Inc., Bris- 
tol, R. I. 
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Teflon Tube Fittings 

Availability of the Swagelok 
line of tube fittings in Teflon 
(Dupont) material has been an- 
nounced by the manufacturer. 
All standard Swagelok tube fit- 
ting shapes and sizes now can 
be secured in Teflon, in sizes 
from 1/16” through 1” O.D. 
tubing. Details on special sizes 
and shapes of the tube fittings 
are available from the manufac- 
turer. Crawford Fitting Co., 
Cleveland, Ohio. 
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obtained without obligation. 


Readers’ Service 


PRESSED STEEL 












Further ‘information on New Products may be 
Circle the Code 


Postcard. 





ISA Journal 
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RUBICON 


... quality you can see, 
feel...and profit by 


®@ooceocoocoeeeeeeeeeeeseseeeseeeeseseeeees 


This new Kelvin Bridge consists of an adjustable 
low resistance standard, Model 1600, and a 
bridge ratio box, Model 1610. These two units 
provide a general purpose, easy-to-use bridge for 
measuring resistance of wires, rods, switches, 
windings . . . and for calibrating low resistance 
shunts. 


Variable standard resistor has nine fixed re- 
sistance sections of 0.001 ohm each, connected in 
series with a manganin bar of 0.0011 ohm resist- 
ance. The bar has a calibrated scale subdivided 
into 110 divisions of 0.000 01 ohm each. Potential 
contacts, controlled by a standard 10 position 
dial switch and by a slider on the manganin bar, 
are arranged so that any fraction of the standard 
resistor can be included in the resistor circuit. 
Limit of error in each fixed resistance section is 
0.04% and 2 microhms in the graduated bar. 
Price: $775 F.O.B. factory. 





ayy 


HIGH PRECISION 
KELVIN BRIDGE 



































MULTIPLIER RANGE (OHMS) | veewieR DIVISION 
01 0 to 0.000 101 0.000 000 O01 
. 0 to 0.001 01 0.000 000 1 
1 0 to 0.010 1 0.000 001 
10 0 to 0.101 0.000 01 
100 Oto 1.01 0.000 1 
June 1959 


©@ Range up to 1.01 ohms. 


down to 0.000 025 ohms. 


ratio set. 









Variable double ratio has 10 resistors, wound on 
large ceramic spools and controlled by 10 plugs. 
Tworesistors each of 100, 300, 400, 1000 and 10,000 
ohms provide a large selection of ratio values. 
Verification of the accuracy of unit ratios is 
readily accomplished by transposing the coils in- 
volved in the bridge circuit. Many other ratio 
values may be checked by substitution of alter- 
nate resistors. Limit of error in ratio values and 
in equality of ratio values is 0.015%. Price: 
$300 F.O.B. factory. 


The two units described above combined cover a 
range of resistance measurements from 0 to 1.01 
ohm. Resistance increment per vernier division 
for each decimal ratio value is indicated in table 
below. 


MINNEAPOLIS-HONEYWELL, Ridge Avenue at 
35th Street, Philadelphia 32, Pa. 


Honeywell 


Fiat uw Coutiol 
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@ Precision of reading 0.04% 


® Ratios above and below unity 
obtained without disconnecting 
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PACE 
TRANSOUCERS 


CAN TAKE /7 / 





PACE Model P1 transducers were used by 
a missile component manufacturer to measure 
pressure during a centrifuge test. The trans- 
ducer shown above broke loose, and was 
repeatedly battered against a concrete wall 
until the centrifuge stopped. 

Upon being returned to the factory, the 
transducer was tested and found to be still 
holding its original calibration. With a new 
cover and electrical connector, it was as good 
as new. 


PACE builds a complete line of rugged, 
reliable magnetic reluctance transducers, 
designed to withstand extreme pressure 
overloads and the abuse encountered in 
normal and abnormal applications. 

For detailed information on these trans- 
ducers and related equipment, phone or 
write to the factory or contact your local 
PACE Engineering Company representative. 


PACE ., gineering company 


13035 Saticoy Street oe North Hollywood, California 
STanley 7-7139 
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> new products 





Electronic Tachometer 

Completely self - contained, 
highly sensitive unit makes pos- 
sible accurate measurement | 
(0.25%) of the speed of any ro- 
tating, reciprocating or oscillat- 
ing shaft or mechanism. Requir- 
ing input signals no greater than 
5 millivolts, it employs a mag- 
netic pickup, so that no mechanical or electrical connection to 
the moving component is necessary. Airpax Electronics, Inc., 
Ft. Lauderdale, Fla. 
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Moisture Monitor 

Monitoring instrument for 
continuous, rapid, automatic 
measurement and read-out of 
moisture in liquids down to one 
part-per-million. Eight-position 
selector switch provides full scale 
attenuation ranges of 1000, 300, 
100, 30 and 10 ppm. Applica- 
tions include monitoring of 
moisture in jet fuel, instant detection of moisture in catalytic 
reformer feeds, transformer oil or other liquids where dielectric 
properties are critical, hydraulic system oils and many others. 
Consolidated Electrodynamics, Pasadena, Cal. 
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Temperature Sensor Assemblies 

Temperature sensor assemblies incorporate reliable, highly 
stable and reproduceable thermistors capable of detecting tem- 
perature changes of less than 0.001°F. Ready for immediate 
use, they may be easily mounted with bolts or screws, taped, 
soldered, etc., to surfaces. Uses include in-flight telemetering of 
temperature data, temperature measuring and control of chem- 
ical processes, liquid levels, heating and air conditioning equip- 
ment and many others. Victory Engineering, Union, N.]. 
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Signalling Controller 

Signalling controller provides high- 
ly accurate, automatic control of in- 
dustrial operations suitable for two 
position control action. For use with 
any transducer generating a dc sig- 
nal, the corrective action of the con- 
troller occurs almost simultaneously 
with detection of any input signal 
deviation. Sensitive enough to react 
to a change of but one microvolt, calibration accuracy is guaran- 
teed to be within +0.259% of full scale span or 5 microvolts. 
Ranges are available from 1 to 100 microvolts. Thermo Electric, 
Saddle Brook, N. J. 
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Viscosity Controller 
Indicator and indicating con- 
troller provides viscosity control 
at low cost for applications 
where a permanent record is not 
required. Designed for use with 
the manufacturer’s basic meas- 
uring elements, the instrument 
can be located any reasonable 
distance from the measuring ele- 
ment and can be furnished with 
high and low viscosity alarms. 
Norcross Corp., Newton, Mass. 
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Tubexperience in action 





Taylor Instrument 
Companies, one of the 
world’s largest pro- 
ducers of precision 
measuring devices, uses 
many Superior Bour- 
don Tubing analyses. 


Ry for accurate indication of pressure and temperature: 
Bourdon Tubing by Superior 


Bourdon tubes with consistent spring rate and minimum set, 
drift and hysteresis are essential to precision measurement of 
pressure in modern indicating, recording and controlling 
instruments. The tubing from which they are made must be 
free of inclusions and seams, carburization or decarburization, 
rough or corroded surfaces, and variations in wall thickness. 
Superior Bourdon Tubing has the extra qualities that permit 
interchangeability of Bourdon elements in the field with 
maximum ease, simplify range changes, require only link- 
age adjustment. 


Typical of the care exercised in the manufacture of Superior 


Bourdon Tubing is the use of weight control to check tubing 
dimensions. This fast, precision method of checking average 
wall or ID enables us to provide tubing with unusually high 
overall uniformity. No matter how many Bourdon elements 
you make from Superior tubing, you get a uniform deflection 
rate in every case. 


Superior offers a wide range of analyses, including strain- 
hardened, precipitation-hardened and heat-treatable materials 
for the fabrication of Bourdon Tube elements. Write for a 
copy of Bulletin 41, giving detailed information. Write Superior 
Tube Company, 2015 Germantown Ave., Norristown, Pa. 


Syoerrar Vddle 


The big name in small tubing 


NORRISTOWN, PA. 
All analyses .010 in. to ¥ in. OD—certain analyses in light walls up to 2YV, in. OD 
West Coast: Pacific Tube Company, Los Angeles, California « FIRST STEEL TUBE MILL IN THE WEST 


June 1959 
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If it’s a bellows Kobertshaur makes it 


Oe FORMED SINGLE PLY © 2-PLY © 3-PLY ¢ BELLOWS 
ae “NZE @ BERYLLIUM COPPER « 
« ‘CALLY FORMED SINGLE 


Ve iLIES' © BRASS 


ASSEMBLIES . BRASS @ se a 
MONEL @ | STAIN a —— 
PLY @ 2-PLY Ss 

‘PHOSPHOR: BRONZE 


STEEL @ HYDRAULIC SS 
BELLOWS ASSEMBLIES SZ tONZE © BERYLLIUM 
© EMONEL SS SZ RAULICALLY FORMED 


COPPER 
SINGLE PLY © 2-PLY SS SZ JEMBLIES © BRASS « 


i Cs 
PHOSPHOR BRONZE © Bie eer © MONEL © STAINLESS 
HYDRAULICALLY FORMED SINGLE PLY ® 2-PLY © 3-PLY ¢ 


*ONEL * STAINLESS 
-Q-PLY © 3-PLY e 


STEEL @ 


Whatever your bellows needs, if the job can be 
done, Robertshaw can do it. The reason is very simple: 
Robertshaw hydraulically forms seamless metal bellows to 
meet exact requirements in dimensional limits and physical 
characteristics. Robertshaw produces bellows, in brass, 
phosphor bronze, beryllium copper,. monel, stainless 
steel or other metals ...in sizes from 14’ O.D. up. Let 
Robertshaw save you money by engineering, producing, 
testing and delivering complete bellows assemblies from 
one source. Send for Bulletin M-106. ' 


B Robetshaw Fito 


CONTROLS COMPANY 





BRIDGEPORT THERMOSTAT DIVISION + Milford, Conn. 
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i 
PRESSURE 
TRANSDUCERS 


m= For Absolute, Differential or Gage Pressures. 
m Small Size — Light Weight. 
m= Withstand 25g to 2000 cps. 


m Outputs Linear With Pressure, Air Speed 
and Altitude. 


m Accurately Dependable for Missile and Other 
Airborne Pressure Measurement Applications. 


For complete technical information, write: 


COLVIN 


LABORATORIES, INC. 


364 Glenwood Avenue, East Orange, N. J. 
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Liquid Level Switch 
Miniature, high - reliability 
glass-alumnium sensing element 
for use with low boiling point 
fluids is designed for use with 
an external miniaturized control 
unit which, in combination, 
form a liquid level switching 
system. The element is sensitive 


raagg 


to the presence or absence of liquid and is installed in the tank 
to be monitored. No current is applied to the element and it 
Acous- 


therefore is sparkproof, presenting no explosion hazard. 
tica, Mineola, N. Y 
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Hi Temp Precision Switch 

New S.P.D.T. limit or sensitive 
switch maintains its operating char- 
acteristics during long exposure to 
temperatures as high as 800°F. Com- 
pletely inorganic components permit 
use under extreme corrosion condi- 
tions. Designed for precision applica- 
tions on aircraft and guided missiles, 
and for use in furnaces, ovens and 
other high temperature  environ- 
ments. About 1/3 the size of comparable units, it weights ap- 
proximately 1 ounce. Metals and Controls Corp., Attleboro, Mass. 
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Sub-Miniature Pressure Switch 

New 1/4 oz. transistor size pressure leak 
and variance detection, used as automatic leak detector on mis- 
sile programs, is now available for use in all types of systems. 
Setting limits: 1 to 100 psig; operating range: 1 to 500 psig; 
temperature range: —65 to 250°F; proof pressure: 3000 psig; 
burst pressure: 5000 psig; vibration: 0 to 2000 cps at 10g. Cen- 
tury Electronics and Instruments, Tulsa, Okla. 


CIRCLE NO. 316 ON PAGE 75 


switch for surge, 


Preset Controller 

Transistorized preset control- 
ler is designed specifically for 
heavy duty industrial production 
applications, such as counting, 
measuring and control for auto- 
matic cutting-to-length, batch 
counting and sequencing and 
many other measuring and con- 
trol functions. Preset range: 0 to 
180,000 counts per minute, with 
instantaneous reset. Numerical 
readout consists of either glow counter tubes or Nixie in-line 
indicators. Dynapar Corp., Skokie, Ill. 
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Micro Valve 
New miniature valve with over- 
center, snap-action operator is ba- 
3-way, 2-position valve 
adapted easily for 
4-way com- 
available. 


sically a 
and may be 
2-way shut-off service; 
bination valves also 
Outstanding features include fast, 
positive action, long life and ex- 
ceptional reliability even under 
difficult conditions, small size and 
light weight, flexibility and excep- 





tional performance with solenoid _ 
operators. Applications include 
pneumatic and hydraulic machinery, control and instrument 


panels, test equipment, pneumatic control systems, and lab ap- 
paratus. Instruments Inc., Tulsa, Okla. 
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chart it...see it...and count on it! 





You can act contidently...when you see facts——on charts 


and here’s how Technical can serve you: 











STANDARD CHARTS... “SPECIAL” CHARTS... 
for every instrument! made to order! 
No matter what the meter, Special grid sizes... 
Technical has a special chart papers... 
| chart to fit. changes in standard charts... 
Over 15,000 from one source. whatever your need, 
There's extra savings... Technical can supply it! 
FAST in ordering, Circular charts . . . strip charts 
CHART SERVICE in inventory, ... computer paper... any size, 
in speed, in chart costs. shape, grid, ink color, 
Thousands of charts ore ready And, you can punching is available. 
| ion», See ee een depend on the record You can count on 
Technical meets your needs on time. . ie 
...and on the service, too. Technical's know-how! 
Write for "Standard Chart" facts. Write for "Special Chart" facts. 
16599 Meyers Road . Detroit 35, Michigan 


representatives for Technical Charts Inc. and Staebler & Baker, Inc. 


Subsidiaries of Graphic Controls Corporation 
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HOW ABOUT 


BUTTERFLY VALVES 


FOR MANUAL and POWER CONTROL 


FISHER-CONTINENTAL 
Butterfly Valves fit 
the specifications of a 
vast majority of 
applications. They're 
low cost—more 
compact than expen- 
sive, complex valve 
installations. And 
they'ré easier to oper- 
ate and service, too. 
J 


FISHER-CONTINENTAL GIVES YOU 
FULL FREEDOM OF CHOICE 


For gas, vapor, liquid or semi-solid control problems specify 
Fisher-Continental Butterfly Valves—any size . . . any metal or 
alloy .. . any temperature . . . any fluid . . . any pressure . 

any condition... any operator, manual or power. 


For complete details about Fisher-Continental 
Butterfly Valves send for free literature. 





FISHER GOVERNOR COMPANY 


Marshalltown, lowa /Woodstock, Ontario/London, England 
Direct Inquiries To: 


CONTINENTAL EQUIPMENT CO. DIVISION, CORAOPOLIS, PENNSYLVANIA 














SINCE 1880 j 
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PROVING 
RINGS 


CALIBRATING 
MACHINES 


For Accurate Force Measurement 


The Morehouse Proving Ring is widely known 
for its extreme accuracy—1/10 of 1%—and 
repeatability. It is the finest instrument available 
for the calibration of universal testing machines, 
torque dynamometers, thrust stands, weighing 
devices and other force measurement systems. 

The Morehouse Universal Calibrating Machine 
is designed to facilitate the calibration of indi- 
vidual load cells by means of a proving ring. 
Force is applied by a specially built hydraulic 
jack. 








WRITE FOR SPECIFICATIONS 
Calibrating Machines—Bulletin 158 Proving Rings—Bulletin 159 


MOREHOUSE MACHINE CO. 


York, Pa. 


1742 Sixth Ave. ° 
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Servo Ratiometer 

Cut inspection time of poten- 
tiometric components in half 
with Servo Ratiometer which 
eliminates many of the _ basic 
and intermediate set-up steps 
for inspecting potentiometric 
devices. The testing unit fea- 
tures accurate, automatic and 
continuous indication of output. 
Overall accuracy, including lin- 
earity hysteresis, and repeata- —- 
bility error is +0.001 voltage ratio. The high or hove excitation 
voltages can be selected for optimum sensitivity for low and 
high instrument impedances. Giannini, Pasadena, Cal. 
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Power Supplies 
Power supplies combine magnetic 
amplifier and transistor regulation 
to provide completely transient-free 
DC; overcome transistor circuit’s in- 
herent intolerance to overvoltage. 
Available in 11 models ranging from 
a DC output of 0-60 volts at 1 am- 
pere to an output of 24-32 volts at 
100 amperes. Units have no vacuum 
tubes, vibrating contact or other 
types of moving parts. Perkin Engi- 
neering Corp., El Segundo, Cal. 
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Thermocouple Units 

Thermocouple units for heat-sensing in processes are com- 
pletely self-contained, incorporating thermocouple and thermo- 
couple wires which are encased in a hard-pack metallic oxide, 
which in turn is encased in a protective metal sheath. Appro- 
priate hot and cold junctions are available to meet customers 
requirements. Process connections available for various bushings, 
flanges, glands and ferrules. Trinity Equipment, Cortland, N.Y. 
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Pressure Regulator 

Simple hand loader pressure regulator 
for use with air, nitrogen or helium is de- 
signed for use with missile ground support 
test equipment, missile flight units, labs 
and production testing. Maximum operat- 
ing pressure upstream is 4,000 psig and 
3,000 psig downstream. Proof pressure up- 
stream is 6,000 psig and 4,500 psig down- 
stream. Hand loader is fully adjustable from 
3,000 psig regulated pressure to zero. Am- 
bient temperature range is —65 to 160°F. 
Clary Dynamics, San Gabriel, Cal. 
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Stripping Tool 

Use this tool for a fast, sim- 
ple, easy method of exposing the 
small wires of swaged tubulai 
sheath mineral insulated ther- 
mocouple wire; perform this op- 
eration in 1/10th the time re- 
quired by the old filing and 
grinding techniques. Available 
in four sizes for sheath OD’s as 
follows: .128-.122; .068-.064; .064- 
.060 and .044-.040. Can be spe- 
cially made for any sizes between those indicated with a similar 
tolerance range. Bruce W. Stowe Co., Cincinnati, Ohio. 
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There's a Robertshaw Representative Almost Everywhere 


Sales and Service for the Complete Line 
of Robertshaw Industrial Process 
Control Instruments 


An extensive network of field offices and 
company representatives assures reliable and 
convenient service to customers of Robertshaw’s 
quality line of capacitance instruments. 
If you are engaged in mining, refining, process 
or manufacturing . .. if you utilize or encounter 
liquids, granular solids, powders and interface 
... you can rely on Robertshaw’s time-tested. 
instrumentation. Contact the representative 
in your area. Send for complete catalog on 
Robertshaw Capacitance Instruments. 
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' LEVEL-TEL. A continuous level system which detects, measures and visually indicates 

wn changes in media level LEVEL-TEK. An on-off device which operates local or remote 

soe ig warning devices or motor driven valves and pumps when a predetermined level is attained. 

' — P LEVEL-SET. An instrument which converts changes in level to proportional changes in 

air pressure for maintaining a constant head in vessels where pneumatic feed control 

systems are employed. LEVEL-LOG. A versatile and extremely accurate RF null balance 

capacitance system for level measurement, recording and control. Robertshaw - Fulton 

Controls Company, Aeronautical & Instrument Division, Santa Ana Free- 
way at Euclid Avenue, Anaheim, California. 





OFFICES IN THESE PRINCIPAL CITIES — WRITE FOR ADDRESS: Albuquerque, * 
Cincinnati Ohio— Cleveland, Ohio — Dallas, Texas ‘olo.— Des Moines 
— Kingsport, Tenn. — Louisville, Ky.—Lubbock, Texas — — Memphis 
New Orleans, La.—North Vancouver, B.C, CANADA—C as — Omaha 


Indianapc 
al, Quebec, CANADA — Ne 
Beach, Fia.— Portland, Me.— Portland, Ore 








GAS ANALYZERS 


COMBINATION DISSOLVED OXYGEN AND 
DISSOLVED HYDROGEN ANALYZER, to re- 
cord oxygen dissolved in boiler feedwater and 
hydrogen in steam condensate. Bulletin 201 


COMBINATION OXYGEN, CARBON DIOXIDE, 
AND COMBUSTIBLES ANALYZER —a kiln 
gas recorder for cement, lime, beauxite and 
sintering applications. Bulletin 202 


CARBON DIOXIDE, HYDROGEN, CARBON 
MONOXIDE ANALYZER RECORDER. for blast 
_ top gases and gas generators. Bulletin 


HYDRAZINE ANALYZER, ranged 0-100 parts per 
Billion, to record the N.H, in boiler feedwater 
or steam condensate. Bulletin 204 


OXYGEN /COMBUSTIBLES ANALYZER RE- 
CORDER with zero-center scale—to ‘monitor 
—— and controlled atmosphere. Bulletin 


PORTABLE pH METERS; three models for labo- 
as plant and chemical processes. Bulletin 





Special SINGLE AND MULTI-POINT pH INDICATORS, RECORD- 
— eV including high pressure electrodes. 
ulletin 


Send for any of the above bulletins. 


CAMBRIDGE INSTRUMENT COMPANY, INC. 
3557 Grand Central Terminal, New York 17, N. Y. 


Pioneer Manufacturers of Precision Instruments 
CIRCLE NO. 85 ON PAGE 75 








LOW COST 
Metering and Feed 


PUMP 





New pipe line metering feed pump is 
the ideal answer to metering, feeding, 
injection and other processes requiring 
positive displacement pumping .. . at a 
low cost. It is well-suited to pumping 
slurries and viscous materials. 

Multiple inlet and discharge ports are 
particularly well-adapted to pumping 
from one circulating stream to another. 
The packing gland is on the low pressure 
side; high pressure packing is eliminated. 
It is well-suited to continuous processes 
requiring incremental slug feeding. It is 
available in capacities to 1 GPM and in 
a variety of construction materials. 
Write today for complete information. 


SIGMAMOTOR Inc. 


39 NORTH MAIN STREET, MIDDLEPORT. 'N Y 














Pump cross-section 
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Positioning Systems 

Electro-hydraulic positioning 
systems capable of speeds of 8 
ft. per second on a 4” bore cyl- 
inder with accuracy of better 
than one part in 2000 are suited 
for a variety of heavy-duty ap- 
plications in the aircraft, rocket 
and nuclear fields. Available in 
a range of from one to 500 
horsepower, they are equipped 
with rugged  electro-hydraulic 
actuators that can operate at pressures up to 3000 psi. Frequency 
response is flat up to 19 cps in large capacity systems, and up 
to 50 cps in smaller systems. CompuDyne, Hatboro, Pa. 
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Power-Temp Controller 

Power input to an electrically heat- 
ed process can be controlled to main- 
tain a precise temperature with a 
new electronic power-temperature 
regulator including a controller and 
ignitron firing circuit. Typical use 
is in high-temperature testing of ma- 
terials and structures using radiant 
heating lamps for temperature ele- 
vation. Accuracy of temperature con- 
trol is achieved by a feedback circuit 
which compares the output of a thermocouple attached to the 
specimen with a control voltage representing the desired tem- 
perature. Research, Inc., Hopkins, Minn. 
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Nuclear Instrumentation 

Instrumentation for advanced nuclear research includes fast- 
slow coincidence analyzer featuring 0.01 microsecond resolution in 
fast channel, up to 40,000 coincidence counts per second, delay 
line compensation and 2, 3, or 4 coincidences for counting; is 
ideal for counting minute quantities or radioisotopes. High :ta- 
bility power supply has stability of 0.01% per hour, 0.19% per 
day. Interstate Electronics Corp., Anaheim, Cal. 
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Flow Rate Indicator " 
Transistorized, a-c null 


balance potentiometer type 
indicator costs only about 
one-quarter as much as pre- 
viously available indicators. 
Readings are prominently 
displayed by a high-density 
red pointer and a concen- 
tric dial which may be calibrated for percent or direct reading. 
Accuracy is +2% of full scale; repeatability +1%. Fischer & 
Porter Co., Hatboro, Pa. 
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Locking Adapter 

New locking adapter brings 
convenience and_ reliability of 
coaxial connectors to instru- 
ments equipped with binding 
posts; provides reliability in 
laboratory and production tests. 
Approximately one-half turn of 
the lock screw expands a plated 
steel banana pin within the 
binding post, securely locking 
the adapter in place. Shielded 
models aid in reducing noise and hum; unshielded models mate 
securely to three terminal binding post assemblies. Highland 
Electric Co., South Pasadena, Cal. 
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HERE’S PROOF: 


North American Van Lines 
Carries High Value Products 


Omoother ond Gater 











Raymond Jamieson, (center), Traffic Man- 
ager of Link Aviation, Inc., Binghamton, 
N. Y., discusses shipping with NAVL agent 
and representative. BELOW: Part of the 
complicated electronic equipment shipped 
in padded vans. 









LINK AVIATION, INC. USES NORTH AMERICAN 
KID-GLOVE* CARE FOR SHIPPING 
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FLIGHT SIMULATORS UNCRATED ) ee 

= 5, 5 <i 

*‘A $5,000 savings in cost in shipping by padded van ; 
over other methods is the bonus we get in delivering a iv AAs 
typical flight simulator from Binghamton to the t Nae 





West Coast,” says Mr. Jamieson. “‘With an insured 
actual value of up to $1,000,000, our primary concern is 
safe and careful handling. With North American Van 
Lines, we have never had a claim for damage.” 


"TRADEMARK 


See how you can save with North American service. Write, wire or phone today. 


NORTH AMERICAN VAN LINES, Inc. / World Headquarters / Dept. 17-2 / Fort Wayne, Indiana 


in Canada, North American Van Lines Canada, Ltd., Pickering, Ontario... in Europe, North American Van Lines Europe, GMBH, Mannheim, Germany 
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WEATHERPROOF HOUSING is diecast aluminum, dust-tight, splash- 
proof, for indoor or outdoor mounting. Supplied with vertical surface } 
mounting accessories. Valve or pipe mounting bracket accessories 
available. This housing meets Class |, Group D, Division 2 requirements 
of the National Electrical Code. 








RELAY RACK MOUNTING per- 
mits four transducers to be mounted 
abreast on a standard 19-inch-wide 
relay rack with7-inchvertical spacing. 


P/l TRANSDUCER 1/P TRANSDUCER 


Input ..... iialacetaiens waaed ess 3-15 psi 4-20 ma d-c 
RE eer ee Te 4-20 ma d-c 3-15 psi 
| EE a ee +YU%Q% of span +YQ% of span 





Ambient temperature range. —40° to +150°F. -40° to +150°F 


EXPLOSION - PROOF HOUSING 








meets conditions of operation speci- Maximum load resistance. . . 800 ohms _—— — 
fied under Class |, Group D, Divi- ’ 
sion 1 of the National Electrical Code. Supply. ................. 42 +2Vd-c 20 psi 

Air Consumption .......... —--—-—— less than 0.35 cfm 
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adapt your pneumatic loops 
to centralized, electric control with 


ElectriK Tel-O-Setf* TRANSDUCERS 


Now, get the desirable advantages of electric control 
with your present pneumatic instruments. New 
ElectriK Tel-O-Set transducers let you make use of 
modern data processing techniques . . . centralize 
multi-plant control . . . and bring additional facilities 
into your control system. 


The P/I (pressure-to-current) transducer converts the 
standard 3-15 psi signal of your present pneumatic in- 
struments to a standard electric signal which is fed to 
the electric control center. Its counterpart, the I/P 
(current-to-pressure) transducer, converts the signal 
from the electric control center back to the standard 
3-15 psi signal which is fed to the pneumatic control 
loop. Used together with your present pneumatic in- 
struments, they permit long-distance, high-speed 


*Trademark 


Diagram symbolizes use of transducers in a “wheel-type” plant 
to convert signals from existing pneumatic instruments to electric 
signals for data processing or electric control. White silhouettes 
represent future plants. 








electric transmission of process variables, eliminating 
the lags characteristic of extremely long runs of 
pneumatic tubing. 

These twins have a calibrated accuracy of + 14% of 
span. They’re completely transistorized for long, re- 
liable service. Only two wires, forming a series circuit 
between transducer and receiver, are needed to carry 
the signal and line power is not required in the field. 
Both units are trim, compact, and easily installed, 
adjusted and maintained. 


Get complete details from your nearby Honeywell 
field engineer. Call him today . . . he’s as near as 
your phone. 
MINNEAPOLIS-HONEYWELL, 21 Penn Street, Fall 
River, Mass. 


Honeywell 
iH Fouts in Couto 
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Buy one unit... 


«ee do THREE jobs! 


1. Portable Testing 
2. Bench Comparator Testing 
3. Bench Dead Weight Testing 


Pump suitable for any 
pressure to 10,000 psi. 


Complete fittings to 
service all pressure 
instruments. 


TWIN SEAL Pressure Test 
Unit arranged for portable 
testing. Weight filled with 
oil approximately 11 1/2 Ibs. 





TWIN SEAL Pressure Test 
Unit arranged for bench 
work with test gage. Pre- 
4 cision pressure adjustment. 
Mounted on short drip pan. 








TWIN SEAL Pressure Test 
Unit arranged for dead 
weight testing. Eight 
models for dead weight 
testing. Pressure ranges 
2000, 3000, 5000 and 
10,000 psi. Mounted on 
drip pan. 










NEW fully illustrated catalog on TWIN SEAL 
Pressure Test Unit. 


Address Dept. Fl 


MANSFIELD & GREEN 


1051 Power Avenue @ Cleveland 14, Ohio 
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new literature 


New publications that will keep you up-to-the-minute on developments. 
Catalogs are sent direct by the manufacturer without cost or obligation. 
Circle Code Number on the Readers Service Postpaid Postcard, Page 75. 














Tubing Terminology 

Latest edition of ‘““The Chess Board” in- 
cludes article on tubing terminology, 
definition of commonly used terms re- 
lating to tubular products. Article on 
“Prevention of Contact Contamination in 
Sealed Relays,” reprinted from Platinum 
Metals Review. J. Bishop & Co., Malvern, 
Pa. 
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416-page Components Catalog 
Detailed drawings, complete specifica- 
tions and prices on over 10,000 items in- 
cluding gears, shafts, collars, couplings, 
speed reducers, differentials and other 
precision items in 416-page master cata- 
log 20. Also contains technical data, bread- 
board kit and tool components sections. 
PIC Design, East Rockaway, L. I., N. Y. 
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ASA Price List and Index 

1959 Price List and Index of American 
Standards lists more than 1800 American 
Standards approved to date by ASA. Also 
lists international standards recommenda- 
tions. Fields covered include chemical, 
electrical and mechanical engineering; 
symbols and 


drawings, 
Standards Association, New 


American 
York. 
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Instruments for Rent 

Nationwide instrument rental program 
is described in bulletin GEA-6829. Eight 
page discussion of scope of program and 
other pertinent information on the more 
than 13,000 instruments offered for rent. 
General Electric, Schenectady, N. Y. 
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Electrical Connectors Catalog 

Fully illustrated catalog B73 describes 
complete line of electrical connectors for 
industry; includes illustrated nomencla- 
ture terms and references used in de- 
scription of connectors; typical applica- 
tions, contact arrangements, etc. Joy Man- 
ufacturing Co., St. Louis, Mo. 
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Combustion Control Systems 
Diagrammatics of typical combustion 
control systems as applied to a_stoker- 
fired boiler given in 4-page bulletin 515. 
Both chain-grate and spreader type stok- 
ers covered, along with discussion of 
steam perssure and steam flow-air flow 
measurement. Bailey Meter, Cleveland, O. 
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Free Valve Wall-Chart 

Automatic valve wall chart with ready 
reference data on Hydronic heating con- 
trols, relief valves, pressure regulators 
and safety devices. Chart is same size as 
standard file folder and scored for easy 
folding, it opens to full 12” x 18”. A. W. 
Cash Valve Mfg., Decatur, III. 
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NBS Broadcast Station Data 

Bulletin S-159 describes services avail- 
able from and detailed info regarding 
NBS radio stations WWV and WWVH, 
time intervals and signals, frequencies and 
graphic illustrations depicting schedule 
of broadcasts by the minute, hour, day 
and year. Specific Products, Woodland 
Hills, Cal. 
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Slash Instrument Costs 

You can cut instrument costs as much 
as 20% through use of a_ centralized 
source of technical information as de- 
scribed in new 8-page brochure. Here is 
a completely new concept in industrial 
procurement that will save expensive en- 
gineering man hours, get you precisely 
what you require. Technical Information 
Corp., New York, N.Y. 
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Transistor Servoamplifier 
General description, — characteristics, 
schematic drawing of miniature transis- 
torized servoamplifier in 1l-page bulletin 
A 3105-02. Shock and vibration resistant, 
it is highly suited to aircraft and missile 
applications. Kearfott, Clifton, N. J. 
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Rust Prevention 

Basic information on rust, its causes, 
and application of preventives in 20- 
page booklet, “ABC’s of Rust-Lick.” 
Factual data on various types of rust 
preventing liquids, their recommended 
applications. Rust-Lick, Inc., Boston, 
Mass. 

CIRCLE NO. 411 ON PAGE 75 


Strip-Chart Recorders 

Strip-chart recorders combining excep- 
tional versatility with light weight and 
compactness are outlined in 8-page bro- 
chure. Specifications, general info; in- 
cludes wide range of modular input chas- 
sis, accessories and chart-speed options. 
Varian Associates, Palo Alto, Cal. 
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POTENTIOMETER 
and BRIDGE 
INSTRUMENTS 





Large-scale Dyna- 
master—11” chart. 





The now-famous 
Shippingport, Pa., 
Atomic Power Sta- 
tion... The Bristol 
Company is one of 
the instrument 
suppliers. 





BRISTOL Indicating Electronic Dynamaster’ Potentiometerand Bridge 
(shown below) has 8" effective scale length. Recording Electronic 
Dynamaster (left) has 3" chart. Panel sizes: Only 5" x 55". 


























More and more reactors are going on the 
line under Bristol measurement and con- 
trol, and they’re specified for many more 
under construction. 


Miniature Bristol Electronic Dynamaster* Indicators and 
Recorders, furnished as either potentiometers or bridges, 
can measure any variable that can be transduced to an elec- 
trical quantity... pressure, flow, temperature, liquid level, pH, 
and conductivity. Already, in the nuclear industry as in hun- 
dreds of others, these high-precision miniature instruments 
are establishing an outstanding record for reliability, con- 
sistent performance, and utmost flexibility. Here are justa 
few reasons why: 

FULL PLUG-IN FLEXIBILITY. You can interchange chassis in 
ten seconds... replace it with either recorder or indicator 
instruments... both plug in easily without tools. Chassis 
also pulls out to intermediate position for chart changing 
and inking without disconnecting from circuit. Easy range 
change, too. 

These features simplify planning of graphic control panels. 
Fifteen miniatures mount in less space than two full-sized 
units. The Bristol Company, 129 Bristol Road, Waterbury 
20, Connecticut. os *T.M. Reg.U.S. Pat. Of. 


BRIS 4 OL TRAIL-BLAZERS IN PROCESS AUTOMATION 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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WELCH DUOQ-SEAL® VACUUM PUMPS || » ew titerature 
WHEN YOU WANT THE BEST IN VACUUM PUMPS 





Accelerometers, Servovalves 
Pendulous linear accelerometers for 
guided missiles, aircraft instrumentation, 
fire control, marine control, and inertial 
| guidance’ dnd control systems described 
| in bulletin 1. Electro-hydraulic servovalve 4 
| for industrial and marine applications 
| requiring flow control valves, bulletin 810. 
Submarine steering and diving control 
| system servovalves, bulletin H-838. De- 
| scription, features and __ specifications. 
Sanders Associates, Nashua, New Hamp- 
shire. 
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| 
| Electronic Weighing 

“Industrial Weighing Through Elec- 
tronics”, 12-page booklet, explains history 
and development of electronic weighing, 
theory of operation, instrumentation, eco- 








They are best because: Every pump is triple Rigid design requirements make these pumps - ss = 
tested. Specified performance guaranteed. Low- quiet operating, long wearing; meticulous fac- nomic considerations and general data 
est cost per year of use. Highest vacuum of tory inspection methods make sure that every for instrumentation and remote recording. 
any mechanical pump. Quietest mechanical pump is perfect when it leaves the plant. Triple : atin ye a 
pump made. testing with McLeod gauges leaves no room for Also 6-page brochure “W ay to W eigh, 

question on final performance. photos of weight recording equipment 
When you buy a Duo-Seal Pump, you are buy- | . i = 
ing a pump with a reputation. Over the years F let ificati ' and applications. Streeter-Amet, Grays- 
Duo-Seal pumps have built up this reputation or complete specifications, | lake, Ill. 
for long-life dependability, quiet operation, request our catalog. | 
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long-term adherence to original specifications. 
The superior performance of Duo- 


Seal Vacuum Pumps is due to the 


W. M. WELCH SCIENTIFIC COMPANY use of Duo-Seal Oil, a _ specially | Power Connector Catalog 


processed product that maintains 
DIVISION OF W. M. WELCH MANUFACTURING COMPANY these pumps at highest vacuum and | 


ESTABLISHED 1880 efficiency. Chemically stable, with | | Illustrated, 12-page technical catalog 

P . low vapor pressure, Duo-Seal Oil Fr ‘wee « Se: nage . ine aw . 

1515 Sedgwick St., Dept. ISA, Chicago 10, Ill., U.S.A. meets the most rigorous laboratory 250 gives specifications, outline drawings 
Manufacturers of Scientific Instruments and Laboratory Apparatus tests. Oil .75 qt. and general information on complete line 
| of miniature rectangular power connect- 


CIRCLE NO. 91 ON PAGE 75 ees Sy eee sedi a 
: aoe | ors, available in variety of contacts from 


7 to 104, with optional polarizing screw- 


locks, aluminum hoods and _ protective 
V shells. DeJur-Amsco, Long Island City, 
N. Y. 
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in modern scientific 


instruments often depends on controlling Pneumatic Transmitter 


the direction of light without: Pneumatic transmitter for water, sewage 
and industrial use described in 4-page 


DISTORTION a DIFFRACTION bulletin 285.20A-1, with schematic dia- 
| 


grams, dimensions and specifications. De- 


DIFFUSION signed to accurately transmit rate of flow, 
loss of head, liquid level measurements, 


etc., over distances to operate meters, 


Consult the pioneers in evaporated valves, controls, etc. B-I-F Industries, 
metal coatings for: Providence, R. I. 
® first surface mirrors CIRCLE NO. 416 ON PAGE 75 
with half-wave protection Infrared Accessory Data | 
® semi-transparent mirrors Three new accessory data sheets give 
Hi “ Hi info on variable thickness liquid absorp- 
metallic and non-metallic tion cell, 7.5 cm small-volume gas cell 
& : and the avacuable potassium bromide die, 
beam splitters accessories for infrared spectrophoto- 
® optical filters meters. Describe operation of accessories, 
P illustrate typical spectra obtained with j 


their use. Perkin-Elmer, Norwalk, Conn. 
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Send for our free booklet. We have experience 
and skill to put at your service in solving your 
individual light problem. 


D-c Motors 
Aircraft, missile and ordnance motors 
described in product data bulletin 107-1. 


FILMS CORP High-power, low-volume motors are avail- 
- able either in a standard configuration or 





New York may be modified to meet customer re- 
Dept. A quirements. Grand Rapids Div., Lear, 
; —_— —_— . “— Inc., Grand Rapids, Mich. 
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You Get 


COMPLETE 
PROTECTION 






Lights 


\ 


with 
JERGUSON 
TRUSCALE 


Remote Reading 


GAGES 


Truscale shows 
ACCURATE 





Liquid Level noe 
{to /2 of 1% of scale) } 
and 


REPEATS, REPEATS, 
REPEATS, REPEATS, 
REPEATS, REPEATS, 
in up to6 

auxiliary locations 
with Truscale 
Repeaters (miniature 
copies of Truscale) 





CREPEATER) 
Repeater 

Convex Scale . . . full 

180° visibility. 

Get complete protection for 

your valuable boilers and 

tanks. Ask for Truscale Cat- 

alog showing Standard, In- 

clined and Red Flasher 

Truscales in all WSP. 








Gages and Volves for the 
Observation of Liquids ond Levels 
JERGUSON GAGE & VALVE COMPANY 
100 Adams Street, Burlington, Mass. 

Offices in Major Cities 
Boiley Meters & Controls, Ltd., London, Eng. 
Controle Bailey, Paris, France 
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Cenco News Chats 

The 86th volume of Cenco News Chats 
contains 30 pages on new developments 
in lab apparatus, instruments and meth- 
ods, as well as info on technical organiza- 
tions. Instruments featured include Beta- 
Ray H/C Meter for determining hydro- 
gen or hydrogen carbon ratios in hydro- 
carbons such as gasoline, new instruments 
for speeding up titrations. Central Sci- 
entific, Chicago, Ill. 
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Double Lap Flarer 

Pneumatically operated machine for 
forming a double lap flare on the end 
of ferrous and non-ferrous tubing of % 
through 4%” OD with wall thicknesses of 
028, .035, .042 and .049” described in 
catalog 1145-Al6, which also includes 
instructions and parts list. Punches avail- 
able for J.1-C. standard 37° flare or “auto- 
motive” 45° flare. Parker-Hannifin, Cleve- 
land, Ohio. 
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Data Control 

Facilities brochure, “First in Data Con- 
trol” outlines telemetering, test and analy- 
sis, and computation and checkout sys- 
tems for industry and defense; instru- 
ments and equipment such as data trans- 
lators, instrumentation amplifiers, etc. 
Section in STARDAC, transistorized real- 
time digital control-computer used on 
the Navy’s Polaris-equipped atomic sub- 
marine. Epsco, Inc., Cambridge, Mass. 
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Gas Temp Measurement Paper 

Reprint of technical paper on Gas 
Temperature Measurement from 2500 to 
3500°F, delivered at annual Temperature 
Measurement Symposium sponsored by 
New Jersey Section, ISA, by Robert E. 
Rush. Discusses work done to develop 
suitable primary elements for high temp 
applications, also design problems. Ther- 
mo Electric, Saddle Brook, N. J. 
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Instrument Cases Manual 

Eliminate housing problems — with 
standard and special instrument cases de- 
scribed in 20-page design manual, con- 
taining complete detail prints, design 
info on 120 basic sizes and types, mate- 
rials and specs cross-referenced to MIL 
requirements. For the design engineer 
requiring portable instrument cases. TA 
Mfg., Los Angeles, Cal. 
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Ring Balance Meters 

Applications bulletin MSP-160 includes 
graphic discussions of many applications 
for ring balance flow-meters, also de- 
scribes the instrument as a ratio con- 
troller and electrical flow signal trans- 
mitter. Highlights outstanding features, 
lists total of nine applications. Eight 
pages. Hagan Chemicals and Controls, 
Pittsburgh, Pa. 
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_ Get fast, accurate 


| millivolt 
measurements 





with this 
Speedomax G 
Recorder 


In hundreds of research labora- 
tories this L&N Speedomax G 
Millivolt Recorder, with a range 
span of 0 to 10 mv, accurately re- 
cords any quantity that can be 
converted into d-c millivolts (e.g. 
temperature, rpm, load, etc.). 


List No.-69800-C4-N3-P9-Q1-742 Speed- 
omax G recorder, normally available for 
delivery from stock. 
Record—Single-point continuous line. 
Measuring Circuit— D-c potentiometer. 
Electrical Range —0 to 10 mv. 

Dead Band—0.15% of range 

Accuracy Rating— +0.3°%, of range. 
Chart Number—742: 100 uniform div. 
in 94%”. %.»,” overtravel for pen at low 
and high scale ends provides adjustment 
of external circuit parameters to 0 and 
10 on the scale. 

Span-Step Response Time Rating—One 
second nominal. 

External Circuit Resistance Rating Up to 
2000 Q for normal performance. 
Current Standardization— Automatic, 
every 48 minutes. 

Power Supply— Operates on 115v, 60~. 
Case— Metal, for flush mounting. 
Price—$1030.00, f.o.b. Phila. or North 
Wales, Pa., (subject to change without 
notice). Use List No. 69800-C4-N3-P9- 
Q1-742 when ordering from L&N, 4929 
Stenton Ave., Phila. 44, Pa. 


ie | 


i ~| 
fe 
LEEDS NORTHRUP 
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ZERO-SETTING 


PRESSURE 





Measures Differential 
and Absolute Pressures 


8 
High Reliability— High Accuracy 
6 
Excellent for industrial 
process applications, and 
military testing 


You now have at your disposal an 
instrument adaptable to a larger 
number of both industrial and military 
applications—the new IRC Compu-tran 
Zero-Setting Pressure Transmitter. 


May be zero-set for any environmental 
situation or to obtain zero output for 
any pre-set differential between high 
and low pressure inputs. 


The use of two opposing Bourdon tubes 
with a single magnetic pick-off mounted 
between makes it possible for the 
measured fluids to be contained within 
the tubes and not in the housing. The 
sealed case provides complete corrosion 
and explosion protection. 


Ranges: 0-100 thru 0-5000 psi static pres- 
sure. Differentials up to 100% of range. 
High Accuracy: +0.25%, infinite resolution, 

output voltage proportional to pressure. 
High Reliability: Frictionless magnetic pick- 
off, guaranteed life 10,000,000 cycles (min.). 
High Sensitivity: Sensitive to 1 part in 1000. 
input: 110V or 6.3V AC 60 cycle standard, 
adaptable to other voiiages, frequencies. 
Output: 10 to 100 MV to 5 volts. AC or DC. 
DC output can be fed into instruments cal- 
ibrated in ranges of 10, 50 or 100 millivolts. 
Temperature Compensated: Output stable 
over full range of ambient temperatures. 
Write for full information — Bulletin R-11 


? 


/ International Resistance Company 


COMPUTER COMPONENTS DIVISION 

Dept. 472, 401 N. Broad St., Philadelphia 8, Pa. 

In Canada: International Resistance Co., Ltd, 
Torento, Licensee 
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> new literature 





Mass Spectrometer 

Bulletin 1800 describes principles of 
operation of mass spectrometer, including 
advantages, diagramed explanation of 
working principles, applications, analysis 
procedures and complete description of 
components and features. Consolidated 
Electrodynamics, Pasadena, Cal. 
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Socket Screw Products Catalog 

Specification and design standards on 
socket screw products in 32-page catalog 
765. Included are unified screw-thread 
tables, tables giving physical properties 
and dimensional standards, and_ tables 
listing platings and finishing treatments 
and the government specs to which they 
conform. The Bristol Co., Waterbury, 
Conn. 
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Miniature Power Packs 

Catalog sheet gives descriptive data 
on new line of miniaturized magnetic- 
transistor regulated power packs intended 
for all types of electronic powering ap- 
plications. Specification data, model types 
and prices. Electronic Research Associ- 
ates, Cedar Grove, N. J. 
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Thermocouple Systems 

Bulletin GEA-6073, 16-page, includes 
descriptions, photos, construction and 
operation details for thermocouples, har- 
ness assemblies and connectors; applica- 
tion info, special test equipment data, 
temperature data and_ instrumentation 
descriptions. General Electric, Schenec- 
tady, N. Y. 
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D-C Amplifier 

New d-c amplifier with isolated differ- 
ential output shown in 4-page Catalog 
B-C2HLA-4, containing photos, block 
diagrams, outline drawings, detailed per- 
formance specifications and descriptions 
of 14 applications. Boston Division, Min- 
neapolis-Honeywell, Boston, Mass. 
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Miniature Airborne Recorders 

Five new instrumentation bulletins give 
technical description of series of rugged- 
ized, miniaturized magnetic tape record- 
ers designed for use in rockets, missiles 
and other airborne applications. B] Elec- 
tronics, Santa Ana, Cal. 
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Digital Instruments Catalog 

Thirty-two instruments and accessories, 
including new transistorized 150kc fre- 
quency period meter, digital voltmeter 
and fast digital printer, in 12-page cata- 
log. Computer Measurements Corp., North 
Hollywood, California. 
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TEMPERATURE 





SERIES DAH-35 
REMOTE STEM 
TEMPERATURE CONTROLS 


APPROX. WEIGHT 9’ LBS. 





OUTSIDE 
ADJUST- 
MENTS 











VISIBLE 
CALIBRATED 
DIAL 


VISIBLE OPERATION 
You can tell ata 
glance whether 
switch circuit is 

on or off 














SEALED 
MERCURY 
CONTACT 


UL APPROVED* | 














SURFACE OR PANEL MOUNTING 


OPERATING RANGES 
13 operating ranges from 
-60430°F. to 370-530°F, 


Available with 
Breather or Drain 










WRITE FOR BULLETIN DAH 


THE MERCOID CORPORATION 
4205 Belmont Avenue, 
Chicago 41, Illinois. 


* LISTED BY 


Series DAH-35 
Class 1, Group C & D; 
Class 2, Group E, F, G; 

NEMA 7CD, 9EFG 
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MULTI-. 
MINIATURE 
FEATURES 


with 


PACKLESS 


“DEMI G” 


Wa OA om 





Photo 
3/, actual 
size 





“DEMI 6G" SERIES 


Packless “DEMI G” Valves are miniature 
in size, weight and price. They employ a 
patented form and give bubble-tight 
shut-off, They are available in many bar- 
stock materials with a wide variety of 
tee-handle and toggle actuators and 
have innumerable applications in the 
chemical, oil, instrumentation, aircraft 
and atomic energy fields . . . to name 
but a few. 


Basic “‘DEMI G” Valves employ metai-to- 
metal seating, however TEFLON seats 
for vacuum service, neoprene dia- 
phragms for toggle actuation and all 
TEFLON interior models . . . as well as 
those with bolted bonnets are standardly 
available. Where space and exacting 
control are considerations, the “DEMI G” 
Series of packless valves will do the 
job better. 
















PRESSURE RATING 

Metal a & Diaphragm | 750 psi at 450°F 

Neoprene Diaphragm 100 psi at 180°F 

TEFLON Body & Diaphragm | 100 psi at 450°F 

MAXIMUM Cv 0.4 

CONNECTIONS 1/16” to 42” 
N.P.T. 














Send for the “DEMI" Catalog D-1 and 
other technical data on Dahl 
pneumatic and hydraulic valves. 


Sf OR Get 


py-@=08 


COMPANY, INC. 





86 TUPELO STREET, » BRISTOL, RHODE ISLAND 
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Foil Gage Pulletin 

Etched foil strain gages with improved 
design representing a forward step in 
the study of stress analysis problems are 
described in 6-page bulletin SR-4. Dis- 
tinguishing characteristics are sensitivity 
and ruggedness due to the grid structure 
produced by photo-etching extremely-thin 
foil sheets. Baldwin-Lima-Hamilton, Walt- 
Mass. 
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Digital Instrumentation 

Complete digital instrumentation with 
standard, compatible, building-block in- 
struments, supplied as complete systems, 
sub-systems or individual instruments ac- 
requirements, is 
Dymec, Inc., 


cording to customer 
outlined in 4-page brochure. 
Palo Alto, Cal. 
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Instrument Brochure 

Summary of key information on line 
of linear motion potentiometers, pressure 
transducers, accelerometers and angular 
position transducers. Designed for easy 
reference to assist in selection for specific 
application. Bourns Laboratories, River- 
side, Cal. 
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Beryllium Copper Alloys 

Full information on beryllium copper 
10, 25 and 165 alloys for electronic, in- 
strument, temperature control and other 
applications given in 12-page data sheet 
series describing chemical analysis, physi- 
cal constants and mechanical properties 
of each alloy, gives heat treating pro- 
cedures, working instructions. Brush Beryl- 
lium Co., Reading, Pa. 
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Automatic Metering Pump 

Bulletin 500-A describes controlled vol- 
ume pump that meters fluids at “micro” 
flow rates in response to automatic sig- 
nals from pneumatic control instruments. 
Operating pressures up to 2000 Ibs psig 
are acceptable. Lapp Insulator Co., Le 
Roy, N. Y. 
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Rotary Components Catalog 

Complete electrical and mechanical 
characteristics on all types of synchros, 
size 8 through 22, similar info on wide 
line of precision computing resolvers and 
linear transformers, servomotors and gen- 
erators (size 8 through 11), gearhead 
motors and size 8 d-c motors. Clifton Pre- 
cision Products, Upper Darby, Pa. 
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Power Supplies 
Power supplies, 3-1/2” 
with voltage range of 125-325 volts, com- 
bine best features of transistor and vacu- 
um tube circuits for optimum regulation, 
stability, long life and compactness. De- 
scription, specifications in 4-page bro- 
chure. Kepco Labs, Flushing, N. Y. 
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height 


panel 


DRIFT-FREE 


measurements of 
pH or redox with 





the L&N Stabilized 
pH Indicator 


A-c amplifier eliminates zero-drift 
. .. d-e feedback eliminates effects 
due to normal line voltage fluctua- 
tions . . . high quality insulation 
eliminates need for desiccants. And 
check these other important fea- 
tures: 


Quick warm-up — less than 60 sec- 
onds 


Fast response—about 1.5 seconds 


Mirrored 51% inch scale minimizes 
parallax 


Ranges—0 to 14 pH in 0.1 pH divi- 
sions. For measuring redox poten- 
tials, 0 to +700 mv in 5 mv divi- 
sions, and 0 to +1400 mv in 10 mv 
divisions 


Zero rheostat permits setting of ab- 
solute zero at any point on scale for 
millivolt measurements 


Scale readability (approximate) — 
0.02 pH; 1 mv on 700 mv range; 
2 mv on 1400 mv range 

Source resistance — 0 to 2000 meg- 
ohms, or more 

120 v. model; 
f.o.b. Phila. 


(subject to 
. Electrodes, 


Low price — $309 for 
$345 for 240 v. model, 
or North Wales, Pa. 
change without notice) 


buffer, KCI solution included. 
Use No. 7664-Al (120 v.) or 
7666-Al (240 v.) when ordering. 


Leeds & Northrup Co., 4929 Stenton 
Ave., Philadelphia 44, Pa. 


jinn ty 


Instruments 
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Thermo Electric CO., INC, | THERMO ELECTRIC (Canada) LTD., | 


SADDLE BROOK, NEW JERSEY Brampton, Ost. 
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*‘Ride”’ 
with the rocket 








Kodak Linagraph Direct Print Paper 


Used in suitable moving-mirror galvanometer 
oscillographs, gives you direct readout from 
the instant your test starts—with no wet proc- 
essing necessary. 

Traces show up sharp, clear, easy to read, at_ | 
writing speeds up to 100,000 i. p. s. 

Accepts pen and pencil notations readily. 

Now available on extra-thin base, for more 
data per run. 

Sizes, complete facts, on request. Write: 


EASTMAN KODAK COMPANY 


Photo Recording Methods Division 


Rochester 4, N. Y. 
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Non-Cooled Thermocouple 


For High Velocity | 
Gas Streams 


At Temperatures Up To 3600°F. 


This new thermocouple can be used without 
water or air cooling in the high velocity gas 
streams of jet engine afterburners and ramjet 
and rocket exhausts. It includes a cermet ra- 
diation shield and support tube. Conduction 
errors from cooling are eliminated and instal- 





lation is simplified. Radiation losses are re- 


duced about 60%. In a typical application 
this probe endured temperature cycling from 
1500 to 3000°F, at a 1500 ft./sec. velocity 
for 20 hours with no failure. Temperature 
changes of 2000°F./sec. have created no ad- 
verse effects. Conductors used are Platinum 
30% Rhodium/Platinum 6% Rhodium to 
3000°F., and Iridium Rhodium/Iridium to 
3600°F. Contact Thermo Electric for adapta- 
tion of this thermocouple to your needs. 


Write For EDS-36-D 





in Canada: 
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Switch Catalog 

Four page catalog details 8 high tem- 
perature thermal and 7 _ waterproof 
switches, with photos, dimensional draw- 
ings, specifications and characteristics on 
units for critical industrial and govern- 
ment applications. Controi Products, Har- 
rison, N. J. 
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Automatic Starting Control 


Automatic engine starting control for 
fully automatic starting and stopping of 
engine driven generating sets described 
in detail in bulletin 653. Includes as- 
sociated control equipment such as auto- 
matic transfer switches, solenoid valves, 
battery chargers and solenoids. Automatic 
Switch, Florham Park, N. J. 
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Remote Weight Recording 

Automatic weight data transmission 
systems bridge the gap between accurate 
indication on the dial and the use of 
the weight data at accounting control 
points. Complete info on the latest re- 
mote weight recording advances in 8- 
page FORM 2975a. Toledo Scale, Toledo, 
oO. 
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Pressure Regulators 

Size 144” to 2” piloted pressure regu- 
lators suitable for pressures to 250 psi 
wsp and temperatures to 450°F for 
steam, water, air, oil, gas and chemicals 
described in 4-page bulletin J-1160. Gives 
features, sizing info, dimensions, illus- 
trations and operation. OPW-Jordan, 
Cincinnati, Ohio. 
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Autrometer 

Complete engineering data on Autro- 
meter, automatic indexing X-ray spectro- 
graph in 8-page booklet. Applications, op- 
erating principles and procedures, per- 
formance, calibration, reproducibility, 
automatic programing and statistical ac- 
curacy are given. Philips Electronics, Mt. 
Vernon, N. Y. 
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Instrument News 

Four-page bulletin features many of 
the manufacturer’s new products such 
as electrical testing instruments, speed 
measuring instruments, and _ laboratory 
and scientific equipment. Also lists free 
literature available. James G. Biddle Co., 
Philadelphia, Pa. 
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Servomotor Bulletin 

New 2-phase instrument servomotor is 
described in bulletin MO 3.13. The new 
motor is available as a basic servo unit, 
or in four different gear types to meet 
various application requirements. Holtzer- 
Cabot Div., National Pneumatic Co., Bos- 
ton, Mass. 
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High-Speed 


OPTICS 


For Image Amplifiers— 
Speeds Equal to F/0.5 


© Designed for use with RCA— 
Phillips —- Bendix — Friez — 
— Westinghouse and cascading 
image amplifiers. One to one sys- 
tems of extreme speed — short 
focal length. 


® New Optical Systems available 
for prompt delivery from stock. 
State full data for quotation. Ideal 
for X-Ray — Radiation research 
and astronomic telescopes. 





@ Other optics, photo and re- 
cording equip- 
ment available 
from world's lar- 
gest "LENS 
BANK" — Write 
for Encyclopedia 








Catalog ISA 659 


BURKE & JAMES, 
321 S.Wabash 


inc 


Chicago 4, Illinois 
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416-PAGE 
CATALOG 


Lists over 8,000 Precision Instru- 
ments, Parts and Components. 


From stoek! Complete with Draw- 
ings, Full Specifications and Prices. 


FREE eo! 


14-Piece 

‘‘DESIGN- AID” + TEMPLATE KIT 
14 actual size templates, created to 
assist you in the design and develop- 
ment of specific mechanical systems. 


» wf | 


Send for FREE Catalog 
and “Design Aid” Today. 


PIC DESIGN CORP. 


Subsidiary ot BENRUS WATCH COMPANY, Inc. 





477 Atlantic Avenue 


East Rockaway, L. I., N. Y. 
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Potentiometer Catalog 

Fact-filled 20-page potentiometer line 
catalog includes complete details of all 
production model precision potentiom- 
eters. Single-turn and multi-turn poten- 
tiometers grouped separately and ar- 
ranged for quick comparison of specifi- 
cations. Beckman Helipot, Fullerton, Cal. 
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Automatic Materials Handling 

services including 
advanced technique 
components 
industrial 
inspection, 


Brochure describes 
system engineering, 
development and packaged 
for the automatic control of 
processes, such as sorting, 
counting, positioning, weighing, all phases 
of materials handling. Atronic Products, 
Bala-Cynwyd, Pa. 
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Astronaut 

A rocket-powered test sled, 
rides on molten metal, is the cover story 
in “Astronaut”, new quarterly magazine 
published for and about the rocket in- 
dustry. Other articles include a study of 
the core of solid-propellant rockets, 15- 
year forecast for rocketry, and a paper 
on rocket-reactor design. Rocket Division, 
Thiokol Chemical Corp., Bristol, Pa. 
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so fast it 


Monel Family of Tubing 

“The Monel Family of Small Tubing” 
is described in 4-page technical bulletin, 
listing chemical composition, physical 
constants and mechanical properties of 
four materials in tubing form; also gen- 
eral characteristics and typical uses of 
the four analyses. Superior Tube Co., 
Norristown, Pa. 
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Strain Gage Catalog 
specifications. dimension 
accessories and 


Prices and 
drawings, selection guide, 
instruments on bonded-filament resistance 
strain gages in 24-page catalog 4310. 
Baldwin - Lima - Hamilton, Waltham, 
Massachusetts. 
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System Building Blocks 

Fight system building 
blocks are described in 8-page booklet 
DAP-9100, giving electrical, logical and 
mechanical characteristics of the units. 
Applications examples how they 
can be used as a binary up-down coun- 
ter and a high-speed parallel adder. Digit- 
al Equipment Corp., Maynard, Mass. 
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transistorized 


show 


Panel Instruments 

Alternating and direct 
standard panel instruments 
to 0.25 of 1% described in 
cross-referenced with 
Construction and 


refer- 
with 


current 
enced 
accuracies 
16-page brochure 
manufacturer's catalog. 
mounting dimensions, specifications. Sen- 
sitive Research Instrument Corp., New 
Rochelle, N. Y. 
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Rapid, precise 
emf measurements 
with this L&N 


Type K-3 Universal 
Potentiometer 





Emf’s read as digits plus scale value 


Fast, accurate d-c voltage measure- 
ments free of effects of static, 
humidity and leakage are made 
with L&N’s Type K-3 Universal 
Potentiometer. In calibrating d-c 
wattmeters or voltmeters, checking 
thermocouples, etc., measurements 
are speeded as emf’s are read di- 
rectly as a single row of digits plus 
a scale value. 


Ranges—High: 0 to 1.611 v. Medium: 
0 to 0.1611 v. Low: 0 to 0.01611 v. 


Limits of Error—Standardized and read 
on range in use: High range: +(0.01% 

+ 20 uv). Medium range: +(0. 015% 
+ 2 uv). Low range: +(0.015% +0.5 uv). 


Internal Resistance—Changes from 
about 180 & at full scale to about 110 
& at zero setting. 


Galvanometer Sensitivity Keys—Four 
tap keys provide sensitivities of approx. 
1, 1/20, 1/400 and 1/10,000. Fifth key 
for reversal of connections. 


Standard Cell Dial—1.0174 to 1.0205 v. 


Case— Aluminum, 194” long x 12%" 
wide x 534” high to top of panel. 


Price—$693.00, f.o.b. Phila. or North 
Wales, Pa., (subject to change without 
notice). Specify List No. 7553 when or- 
dering from Leeds & Northrup Company 
4929 Stenton Ave., Phila. 44, Pa. 


LEEDS IN NORTHRUP 


instruments Automatic Controls « Furnaces 
4 
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MASTER’ 


The UNFAILING Liquid 
Level Control! 


The ability to function with 
continuous, sensitive control with 
liquids is the standout feature of 
Level Master. The “brain” of Level 
Master is the unique Bell Magnetic 
Proximity switch incorporating a 
permanent Alnico V magnet that 
responds instantly to changes in 
liquid level! 
© Models for all types of liquids. 
© Horizontal, vertical, external 
mountings. 
© Precision engineered for long 
life operation. 
For full information consult your 
Level Master representative or write 
directly to: 


JO-BELL 
PRODUCTS, INC. 


5456 W. 111th St. e Oak Lawn, Ill. 
Phone GArden 5-0240 











r 
1 i 
! Jo-Bell Products, Inc. Dept. € ' 
: 5456 W. 111th St., Oak Lawn, Ill. ' 
! 
: Send full information on Level Master ! 
1 and name of nearest representative. } 
' i 
! 
' My name : 
f 
1 Company ; 
i] ! 
§ Address ! 
i] i 
! 
1 City Zone State ; 
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> new literature 





Mercury Switches Catalog 

Photographs, dimensions, — electrical 
ratings, drawings, application information 
and complete technical data on standard 
line of mercury switches in catalog 90b. 
Micro Switch, Minneapolis-Honeywell, 
Freeport, III. 
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Indicators and Feeders 

Range of sizes, materials, pressure-tem- 
perature ratings and dimensional speci- 
fication on reflex and transparent sight 
flow indicators and high-pressure drip 
sight feeder for low or high temperature 
applications in catalog data unit 350. 
Jerguson Gage and Valve, Burlington, 
Mass. 
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Space Filter 

Eight-page brochure describes and _ il- 
lustrates construction features and ad- 
vantages of new space filter, designed 
with high dust-carrving capacity and re- 
placeable filter elements. Particularly 
suitable for applications in photographic 
and precision instrument manufacturing, 
food processing, etc. Mine Safety Ap- 
pliances, Pittsburgh, Pa. 
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Three-Way Valves 


Three-way feedwater heater bypass 
valves for regulating boiler feedwater flow 
are described in 4-page bulletin 8F. Sec- 
tional drawings and info on design fea- 
tures, materials of construction, operation, 
and application, plus piping diagrams. 
Schutte and Koerting, Cornwells Heights, 
Pa. 
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Manometers Catalog 

U-tube and single-tube manometers, 
universally compatible with every mano- 
meter fluid, are featured in Pressure 
Measuring Instruments Catalog. Instru- 
ments incorporate precision standards re- 
quired in the lab, yet are ruggedly built 
for operation in field or plant. Dyna- 
metrics Corp., Burlington, Mass. 
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FM Pressure Standard 


Portable electronic secondary-pressure 
standard incorporating direct conversion 
of input pressures to a digital FM signal 
for rapid, accurate line, bench and proc- 
ess pressure checks, is described in 4-page 
technical brochure 59-136. BJ Electronics, 
Santa Ana, Calif. 
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Solenoid Valve Catalog 

Complete line of over 200 solenoid 
valves of bronze and stainless steel con- 
struction listed in 36-page catalog 444. 
Specifications, performance data, appli- 
cation information, optional features, cut- 
away drawings and price list. Atkomatic 
Valve Co., Indianapolis, Ind. 
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MINIATURE 
SCREWS 


CUT THREADS 


NUTS - WASHERS 


Brass — Steel — German Silver 


WHOLESALE 


00—90 
o—80 
1—72 

3/32” to 1” 


DUMONT TWEEZERS 
G. CURTIS 


SPRANG 


607 So. Hill St. 
Los Angeles 14, Calif. 
MAdison 3-1025 


Eastern Representative Wanted 
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It is mechanically impossible 
to use any Torque Wrench 
with adapters or extensions 
(with accuracy) unless that 
Torque Wrench has a positive, 
built-in, fixed load position. 


This essential factor of ac- 
curacy, misunderstood or 
ignored in the design and 
manufacture of some tor- 
que tools, can complete- 
ly defeat their purpose. 


Patented 


pivoted handle 
fixes load position 


Write for Torgue Manual 
with formulae tables and explana- 


tions for correct use of adapters 
and extensions. 
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classified 


advertising 





POSITIONS WANTED: 765e per line, minimum 
three lines. Box number counts as one line. 
Payable in advance. No discount. 


POSITIONS OPEN, etc.: $1.50 per line, mini- 
ong three lines. Box number counts as one 
ine. 

650 characters and spaces per line. 


DISPLAY AD (up to 414”): $14.00 per column 
inch. Minimum 1 column inch. 

All ted size ads—standard advertising rates 

apply. 

Copy must reach the ISA Journal, Granite Bldg., 

313 Sixth Ave., Pittsburgh 22, Pa., not later than 

10th of month preceding date of publication. 








a POSITIONS OPEN 





SALES ENGINEERING REPRESENTA- 
TIVES wanted for complete line of new 
photoelectric controls. Many market areas 
open. Write Box 2108, c/o ISA Journal. 


OVERSEAS — Career opportunity for In- 
strumentation Engineer. Degree in electri- 
cal engineering and good background in 
development, design and application of 
local and remote electric, pneumatic and 
hydraulic control systems. Supervisory 
ability required for challenging, high level 
position. Family may join after six months. 
Send detailed resume to Trans-Arabian 
Pipe Line Company, 505 Park Avenue, 
New York City. 





POSITIONS WANTED 





ENGINEER, B.S., age 44, 20 years indus- 
trial instrumentation, 4 years military elec- 
tronics. Have developed basic patents in 
food industry, have personal patents pend- 
ing. Desire staff level position with mana- 
gerial responsibilities. Prefer location near 
advanced university facilities. Write Box 
2109, c/o ISA Journal. 





THE DOW CHEMICAL CO. 
TEXTILE FIBERS DEPT. 
Williamsburg, Virginia 


DESIGN ENGINEER—B.S. Mechanical 
Engineer to work in Research Dept. 
of Dow’s new synthetic fiber producing 
plant. Assignment involves design and 
fabrication of instruments for testing 
properties of materials in any phase 
of research or production. Some ex- 
perience in instrumentation and elec- 
tronics desired. 

Salary open and opportunity is excel- 
lent. Reply with full resume to: 


Technical Employment 
THE DOW CHEMICAL CoO. 
Williamsburg, Virginia 








Wanted 
Engineering Writer 


Excellent opportunity as junior 
editor for an instrument and con- 
trol magazine. Must be graduate 
engineer between 25-30 years of 
age, and must have experience in 
electronic instrumentation or re- 
lated equipment and proven abil- 
ity to do technical writing. Oppor- 
tunity for training and advance- 
ment. Submit resumes to Box 
2107, c/o ISA Journal. 
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Chromatography Instruments 
Catalog 


Catalog 84 (52-page) lists and describes 
more than 134 instruments and accessories 


for gas and vapor chromatography; in- 
cludes introduction to gas and vapor 


chromatography, review of temperature 
programing and curves of typical analy- 
ses. Burrell Corp., Pittsburgh, Pa. 
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FM Systems 


A ready made answer to ground-based 
telemetering problems are FM _ systems 
described in product bulletin 104. Multi 
channel data acquisition accomplished by 
multiplexing various IRIG bands on a 
single tape-recording head, permitting re- 
100 channels of info in 
multi-track 


cording of ove 
continuous form on_ single, 
recorder. Wiancko, Pasadena, Cal. 
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Relative Humidity Recorder 

Data Sheet ND46-92 (1) shows how rela- 
recorder in combination 
assembly can be 


tive humidity 
with wet-and-dry-bulb 
used for regulating relative humidity in 
test chambers, assembly rooms for pre- 
cision equipment, etc. Specifications and 
accessories. Leeds & Northrup, Philadel- 
phia, Pa. 
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Potentiometer Catalog 


Specifications, diagrams 
info on complete line of single-turn, pre- 
cision wirewound potentiometers in 28- 
catalog available to en- 


and general 


technical 


page 
gineering and purchasing files, company 
libraries and technical personnel who 
buy or specify potentiometers. DeJur- 


Amsco, Long Island City, N. Y. 
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“Electric Eye’’ Bulletin 

Important developments in design and 
application of miniaturized “electric eyes” 
are covered in 6-page bulletin 577. De- 
tailed description of application, con- 
struction and schematic drawings illus- 
trating range of installations will especial- 
ly interest designers, engineers and pro- 
duction men. Photomation, Bergenfield, 
N.J. 
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Leasing: Pro and Con 

The advantages and disadvantages of 
equipment leasing are the subject of a 
16-page study “The Pros and Cons of 
Equipment Leasing for Smaller Manufac- 
turers, Departments Stores and Supe 
markets.” Complete cost charts are used 
to illustrate the material. Foundation fo1 
Management Research, Chicago, III. 
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Radioactivity at Work 

Review of some radioisotope techniques, 
under investigation for the AEC, which 
are expected to contribute to industrial 
progress. Outlines methods of determin- 
ing whether industrial applications of 
radioactivity can be beneficial to a firm 
and how to get AEC help in pursuing 
programs. No. 15. Nuclear Science & En- 
gineering, Pittsburgh, Pa. 
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WANT 
HIGH- SPEED 


MEASUREMENTS 
TO 20 
MILLIONTHS... 





CARSON-DICE 


ELECTRONIC 
MICROMETERS 


pe : 


If you need to measure 
fragile or compressible 
parts to within .000020”, 
then CARSON-DICE 
Electronic Micrometers 
are for YOU! 


a 


J. W. DICE CoO. 


ENGLEWOOD, N. J. 
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TANKoMETER 


FOR MEASURING TANK CONTENTS 
ANY DISTANCE AWAY 








TANK MAY BE BURIED, 
ELEVATED, OPEN, 
CLOSED, VENTED OR 
UNDER PRESSURE OR 
VACUUM 











ANY 






















Stteecent’ 









udu 


Also gauges for: 

Barometric Pressure (Mercury Column) 
Absolute Pressure (Mercury Column) 
Pressure and Vacuum 
Differential Pressure 
Inclined Manometers for draft, 
pressure or differential pressure. 


SEND FOR BULLETINS 


UEHLING INSTRUMENT CO. 


463 GETTY AVE., PATERSON,N. J. 
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2 coming events 


*Denotes ISA Sponsored or Participating Meeting 











JUNE 1959 


x%xJune 10-12— Second ISA International 
Gas Chromatography Symposium, East 
Lansing, Michigan. Contact: Director, 
Technical and Educational Services, 
ISA, 313 Sixth Avenue, Pittsburgh 22, 
Pa. 


June 13-23 — International Conference on 
Information Processing, UNESC 
House, Paris, France. Contact: United 
States Committee for the Internation- 
al Conference on Information Process- 
ing, Box 4999, Washington. 


June 14-18—Semi-Annual Meeting, Ameri- 
can Society of Mechanical Engineers, 
St. Louis, Mo. Contact: ASME, 29 West 
39th St., N. Y. 18, N. Y. 


x%xJune 24-26—2nd National ISA Nuclear 
Instrumentation Symposium, Idaho 
Falls, Idaho. Contact: Director of 
Technical and Educational Services, 
_ 313 Sixth Avenue, Pittsburgh 22, 
a. 


x%June 24-27—2nd International Confer- 
ence on Medical Electronics, UNESCO 
Bldg., Paris, France. ISA and IRE co- 
operating. Contact: C. Berkley, Rocke- 
feller Institute, 66th St. & New York 
Ave., N. Y. 21, N.Y 


June 15-29—Series of Courses on Auto- 
‘matic Control and Process Control 
Theory, Case Institute of Technology, 
Cleveland, Ohio. (Series of three short 
courses on the above subjects offered 
to practicing engineers and college 
teachers by the Mechanical Engineer- 
ing Dept. of Case.) Contact: Dr. James 

Hooper, Director of Special Pro- 
grams, Case Institute of Technology, 
Cleveland 6, Ohio. 


AUGUST 1959 


August 12-14—8th Annual Conference on 
Applications of X-ray Analysis, Estes 
Park, Colorado. Sponsor: Metallurgy 
Div., Denver Research Inst., of 
Denver. Contact sponsor for further 
information. 


August 18-21 — Western Electronic Show 
and Convention, San Francisco. Spon- 
sor: IRE, WEMA. Contact: WESCON 
Headquarters, 1435 S. La Cienega 
Blvd., Los Angeles 35, Cal. 


August 24-28—Gordon Research Confer- 
ence on Instrumentation, Colby Junior 
College, New London, N. H. Sponsor: 
AAAS. Contact: W. George Parks, 
Dept. of Chemistry, University of 
Rhode Island, Kingston, Rhode Island. 


August 24-26—Appalachian Gas Measure- 
ment Short Course, University of West 
Virginia, Morgantown, W. Va. Con- 
tact: Prof. R. E. Hanna, U. of West 
Virginia, Morgantown, W. Va. 


SEPTEMBER 1959 


September 6-12—Conference on Standards 
on a Common Language for Machine 
Searching and Translation, Cleveland, 
O. Sponsor: Western Reserve U. and 
Rand Development Corp. Contact: 
Secretariat, Center for Documentation 
and Communication Research, Western 
Reserve, Cleveland 6, Ohio. 


Septem 16-18—Annual Conference Ben- 
dix G-15 Users Exchange Organization, 
Palo Alto, Cal. Contact: Harvey 
Chiat, General Mills, Mechanical Div., 
2003 E. Hennepin Ave., Minneapolis 13, 
Minnesota, 


*%September 21-25—1l4th Annual ISA In- 
strument-Automation Conference and 
Exhibit, International Amphitheater, 
Chicago, Illinois. For exhibit infor- 
mation contact Fred J. Tabery, Ex- 
hibit Manager, Instrument Society of 
America, 3443 South Hills St., Los An- 
geles, Calif. For all other information 


contact William H. Kushnick, Execu- 
tive Director, Instrument Society of 
America, 313 Sixth Avenue, Pitts- 
burgh 22, Pa 


September 23-25—Fourth Annual Special 
Technical Conference on Non-Linear 
Magnetics and Magnetic Amplifiers, 
Shoreham Hotel, Washington, D. C. 
Sponsor: 
Alexander, Bell Telephone Laborator- 
ies, Whippany, New Jersey. 


September 28-30—1959 National Symposium 
on Telemetering, San Francisco, Cal. 
Sponsor: IRE Professional Group on 
Space Electronics and Telemetering. 
Contact: George L. Marse, Lockheed 
Aircraft Corp., Missile Systems Div., 
Sunnyvale, Cal. 


OCTOBER 1959 


October 6-7—Conference on Valve Engi- 
neering, U. of Pennsylvania. Sponsor: 
EIA Engineering Dept. Contact: Spon- 
sor, 650 Salmon Tower, 11 West 42nd 
St., New York 36, New York. 


October 12-14 — 15th Annual National 
Electronics Conference, Chicago, III. 
Contact Van Valkenburg, Elec- 
trical Engineering Dept., U. of Illinois, 
Urbana, 


October 28-29—6th Annual Computer Ap- 
plications Symposium, Morrison Hotel, 
Chicago, Ill Sponsor: Armour Re- 
search Foundation. Contact: M. J. Jans, 
Armour Research Foundation, 10 W 
35th St., Chicago 16, Ill. 


NOVEMBER 1959 


*% November 4-6—National Automatic Con- 
trol Conference, Dallas, Texas. 
with ISA, AIEE cooperating. Contact 
R. P. Bigliano, E. I. duPont de Ne- 
mours, Experimental Station, Wilming- 
ton 98, Delaware. 


November 4-6—Sectional Meeting, Society 
for Applied Spectroscopy and Instru- 
ment Exhibit, Hotel New Yorker, N. Y. 
Abstracts deadline, Sept. 1. Contact: 

r. M. F. Wilson, Air Reduction Corp., 
Research Lab., Murray Hill, N. J. 


November 9-11—4th Instrumentation Con- 
ference, Atlanta-Biltmore, Atlanta, 
Ga. Sponsor: IRE. Contact: IRE, 1 East 
79th St., N. Y. 21, N. Y. 


*November 10-12—12th Annual Conference 
on Electronic Techniques in Medicine 
and Biology, Philadelphia, Pa. Spon- 
sors: IRE, AIEE, IS Contact: Carl 
Berkley, Rockefeller Institute, New 
York 21, New York. 


November 16-20—Fifth International Auto- 
mation Congress and Exposition, New 
York Trade Show Building, New York. 
Contact: Richard Rimbach, Managing 
i 845 Ridge Ave., Pittsburgh 
12, Pa. 


*November 23-24—Solid State Electronics 
Symposium, Philadelphia, Pa. Spon- 
sor: Philadelphia Section ISA. Con- 
tact: A. M. Shore, Polymetric Devices 
Co., P. O. Box 236, Glenside, Pa. 





Last call for... 


Gas Chromatography Symposium, 
June 10-12 


Nuclear Instrumentation Symposium, 
June 24-26 


International Medical Electronics 


- Conference, June 24-27 


See listing above for locatisn and 
whom to contact for more informa- 
tion. 


ISA Journal 





























Half-Century 


ion Achievement! 


Fifty years ago we began contributing to the development 
of many of the then infant instrumentation and gauge 
industries which have since grown in size and 
in importance to our country’s economy and prosperity. 


As specialists in the production of precision seamless 
tubing of copper and copper base alloys, we have 
grown with our customers in such fields as 
instrumentation, bourdon gauge, air conditioning, 
refrigeration, thermostatic, automotive and band 
instrument tubing. In those industries, quality and 
accuracy are indispensable and our record 
for delivering both has been well established 
THIN WALL over half a century of dependable service. 


Our thanks go to our many accounts for their 
consistent patronage. 


With the added research facilities available to us, as 
a subsidiary of Reading Tube Corporation, 
BOURDON we now enter a second half-century 
of even more exciting precision achievement! 


MACKENZIE WALTON CORP. 
Subsidiary of READING TUBE CORPORATION © Empire State Bldg., N. Y., N. Y. 
i eaoctbrrd 478 PAWTUCKET AVE., PAWTUCKET, R. I. 
PAwtucket 2-6837 


Seamless Tubing in Copper & Copper Base Alloys 
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LIBRATROL: 500 


... the complete digital process control computer 


packaged for on-line applications 


The LispratRoL-500 is the equivalent of a 3-shift 
engineering staff, available to analyze and/or con- 
trol every function of your plant, for continuous 
improvement of productivity, cost, and product 
quality. 

Most modern process control systems can utilize 
the GPE Controls LisratTro.-500 for logging, su- 
pervisory or closed-loop control — at little addi- 
tional cost. This is because the basic standard 
Lrpratrow-500 package is complete — including in- 
put and output, scanning, computing, and logging 
functions tailored to process control requirements. 

The LrsraAtroi-500 digital control computer is 
priced at $84,500 complete. Other models also 
made by Librascope are available. 


Write for complete details about the 
GPE Controls LIBRATROL—S500 
and its application to process control systems 





€ “7 
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GP 





} 


Ont cole. 


4 


A 
GENERAL 
PRECISION 


COM PANY 








A Subsidiary of 


GENERAL PRECISION 
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Specifications of Standard 
LIBRATROL: 500 


PROCESS CONTROL COMPUTER 


INPUTS 
Continuous multiple-switched electrical 
signals.from temperature, pressure, flow, 
composition, pH, etc. 
QUICK ACCESS LOOP: 64-word recircu- 
lating register for parallel input, compu- 
tation, and output. 
SPEED: 66 samples per second. 
NUMBER: 8, expandable to 512 with ad- 
ditional optional plug-in components. 
SEQUENCE: By computer command; 
changeable by program. 
VOLTAGE RANGE: 0-1 and 0-10 (or more) 
volts d.c. 
— Flexowriter and punched paper 
ape. 


DIGITAL CLOCK: Internal, pure binary, 
real time to provide time of day for 
logging. 


OUTPUTS 
Flexowriter and punched paper tape; and 
computer logic producing 10-bit address- 
able word to actuate relays for control 
signals. 
SPEED AND NUMBER: 66 outputs per 
second; time-sharing permits unlimited 
number. 
SEQUENCE: By computer command; 
changeable by program. 
TIME READOUT: From digital clock. 
TYPICAL OPTIONAL CONTROL FUNC- 
TIONS AVAILABLE: Alarms, voltage level, 
bridge balance, relay closure, setpoint, 
reset rate, proportional band, variable 
time delay, recorder, plotter. 


GENERAL SPECIFICATIONS 
COMPUTER TYPE: General-purpose 
digital. 
NUMBER BASE: Binary. 
MODE OF OPERATION: Serial. 
INSTRUCTION TYPE: Single address. 
NUMBER OF DIFFERENT INSTRUC- 
TIONS: 16 
MEMORY TYPE: Magnetic drum. 
MEMORY CAPACITY: 4096 words. 
WORD LENGTH: 30 bits plus sign. 
CLOCK FREQUENCY: 136 KC 
ADD TIME (Excluding Access): 0.25 mil- 
liseconds. 
MULTIPLY TIME (Excluding Access): 15 
milliseconds. 
WEIGHT: 1000 Ibs. nominal. 
SIZE: 30” x 42” x 60”. 
POWER REQUIREMENTS: 117 volts 
(+10%) 17 amperes 60 cycles. 


OPTIONAL EQUIPMENT 
PHOTOELECTRIC READER: High-speed 
punched paper tape input for buffer 
storage. 
MAGNETIC TAPE: Storage for additional 
input, output, and computing infor- 
mation. 
MAGNETIC-CORE MEMORY: For quick 
access to stored data. 
PUNCHED CARD INPUT. 
LINE PRINTER: High speed data-logger 
printing 14 digits at a time. 
TYPEWRITER SELECTOR: For miuiti- 
station printout. 
RELAY SENSING EQUIPMENT: For 
changing computer program in accord- 
ance with plant or product requirements. 
GRAPHIC PANELS: For visual display of 
information. 
CONSTANTS PANEL: Manual digital data 
insertion or readout for operation by non- 
technical personnel. 


GPE Controls, Inc. (formerity Askania Regulator Company) 
240 East Ontario Street + Chicago 11, Illinois 


EQUIPMENT CORPORATION 








SPE tok 


LIBRATROL: 500 


... the complete digital process control computer 


packaged for on-line applications 


The Lipratroi-500 is the equivalent of a 3-shift 
engineering staff, available to analyze and/or con- 
trol every function of your plant, for continuous 
improvement of productivity, cost, and product 
quality. 

Most modern process control systems can utilize 
the GPE Controls Lrsratrot-500 for logging, su- 
pervisory or closed-loop control — at little addi- 
tional cost. This is because the basic standard 
LrerATRou-500 package is complete — including in- 
put and output, scanning, computing, and logging 
functions tailored to process control requirements. 

The LrsrAtroi-500 digital control computer is 
priced at $84,500 complete. Other models also 
made by Librascope are available. 


Write for complete details about the 
GPE Controls LIBRATROL—500 
and its application to process control systems 
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Specifications of Standard 
LIBRATROL: 500 


PROCESS CONTROL COMPUTER 


INPUTS 
Continuous multiple-switched electrical 
signals from temperature, pressure, flow, 
composition, pH, etc. 
QUICK ACCESS LOOP: 64-word recircu- 
lating register for parallel input, compu- 
tation, and output. 
SPEED: 66 samples per second. 
NUMBER: 8, expandable to 512 with ad- 
ditional optional plug-in components. 
SEQUENCE: By computer command; 
changeable by program. 
VOLTAGE RANGE: 0-1 and 0-10 (or more) 
volts d.c. 
MANUAL: Flexowriter and punched paper 


tape. 

DIGITAL CLOCK: Internal, pure binary, 
real time to provide time of day for 
logging. 


OUTPUTS 
Flexowriter and punched paper tape; and 
computer logic producing 10-bit address- 
able word to actuate relays for control 
signals. 
SPEED AND NUMBER: 66 outputs per 
second; time-sharing permits unlimited 
number. 
SEQUENCE: By computer command; 
changeable by program. 
TIME READOUT: From digital clock. 
TYPICAL OPTIONAL CONTROL FUNC- 
TIONS AVAILABLE: Alarms, voltage level, 
bridge balance, relay closure, setpoint, 
reset rate, proportional band, variable 
time delay, recorder, plotter. 


GENERAL SPECIFICATIONS 
COMPUTER TYPE: General-purpose 
digital. 
NUMBER BASE: Binary. 
MODE OF OPERATION: Serial. 
INSTRUCTION TYPE: Single address. 
NUMBER OF DIFFERENT INSTRUC- 
TIONS: 16 
MEMORY TYPE: Magnetic drum. 
MEMORY CAPACITY: 4096 words. 
WORD LENGTH: 30 bits pilus sign. 
CLOCK FREQUENCY: 136 KC 
ADD TIME (Excluding Access): 0.25 mil- 
liseconds. 
MULTIPLY TIME (Excluding Access): 15 
milliseconds. 
WEIGHT: 1000 Ibs. nominal. 
SIZE: 30” x 42” x 60”. 
POWER REQUIREMENTS: 117 volts 
(+10%) 17 amperes 60 cycles. 


OPTIONAL EQUIPMENT 
PHOTOELECTRIC READER: High-speed 
punched paper tape input for buffer 
storage. 
MAGNETIC TAPE: Storage for additional 
input, output, and computing infor- 
mation. 
MAGNETIC-CORE MEMORY: For quick 
access to stored data. 
PUNCHED CARD INPUT. 
LINE PRINTER: High speed data-logger 
printing 14 digits at a time. 
TYPEWRITER SELECTOR: For multi- 
station printout. 
RELAY SENSING EQUIPMENT: For 
changing computer program in accord- 
ance with plant or product requirements. 
GRAPHIC PANELS: For visual display of 
information. 
CONSTANTS PANEL: Manual digital data 
insertion or readout for operation by non- 
technical personnel. 


GPE Controls, Inc. (formeriy Askania Reguiater Company) 
240 East Ontario Street + Chicago 11, Illinois 


A Subsidiary of GENERAL PRECISION EQUIPMENT CORPORATION 
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